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STEEL MAKING AT ENSLEY, ALABAMA.* 
By Day ALLEN WILLEY 
Tue city of Ensley, Alabama, will always be notable 
n the development of steel making in the United 
tates, since here was really inaugurated the era ol 
ieel production in the South in November, 1899 


rue, open-hearth steel had been made in this section 
of the country prior to the construction of the Ensley 
ant, but in such small quantities that the attempts 
ould only be considered experimental. The test fur 
naces at Birmingham and Fort Payne are familiar to 
meta! manufacturers, for the reason that they proved 
basic steel of good quality could be turned out from 
the materia ivailable in the Birmingham district 
and while beth operations were but temporary, they 
vere factor n arousing an interest in the subject that 
ed to the building of the Ensley plant However, it 
was not unt the Tennessee Coal, [ron and Railroad 
Company had sold over 200,000 tons of basic pig iron 
for use in Northern furnaces that it decided to have 
ts own work These were built by the Alabama Steel 
ind Shipbuilding Company, which is practically a di 
vision of the Tennessee corporation 

he teel plant site was well selected, being about 
midway between a group of the Pratt coal mines of the 
rennessee Company and its Ensley iron furnaces, the 
fuel thus coming in at one end of the plant and the 
metal at the other The Ensley group of the Tennes 
ee Company furnace and coking plants is especially 
favored in accessibility of material, as the Red Moun 
tain ore mines are ten miles distant, and limestone 
ind dolomite quarries are half that distance. rhe 
pples of slopes 3, 4 and 5 of the Pratt mines, with 
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There are ten Wellman tilting 
On the charging 


x 80 feet. 
50 tons capacity each. 


naces is 737 


furnaces, of 


side of the furnace building, which is on the general 
yard level, are two Wellman high-type charging ma- 
chines, which make it possible for two men to charge 


tons of 
charging 
furnaces are fitted 
the oper 
by two 
capacity 
which 
Two 
The 
is accomplished by 


nearly 1,000 
Eight-foot 


handle 
hours 


furnaces and 
twenty-four 
The ports of the 
changes, without interruption of 
the furnace They are commanded 
the side, each of 40 tons 
These cranes handle the fore-hearths, by 
the ladies in casting is dispensed with 
ingots are poured at once through the fore-hearth 
the casting 


the ten 
material in 
are used 
for quick 
ation of 


boxes 


cranes on casting 
also 
use ol 


tilting of furnaces at 


means of a 20-inch hydraulic cylinder The ingot 
ears, each of which carries two ingots, are moved 
during casting by an electric car pusher, instead of 


the hydraulic pusher often employed While in front 


of the furnaces, the car pusher is supplied directly 
with the electrical current, and is operated from a 
platform on the side of the building on which the 
controller stands Provision is made also for the use 
of storage electricity by the pusher. Cinder from the 
furnaces is drawn out into Weimer cinder cars, and 


ingots is drawn by loco 
located just outside the 


taken away hot. The train of 
motive to the stripping house 
open-hearth building, where the are removed 
by a vertical hydraulic stripper, and placed on cars on 
a parallel track From the stripper the original prac- 
tice was to take the ingots through a long heating fur 


molds 


nace flue, coal-fired Through this flue the ingots 
passed while still on the cars, the latter being pro- 
tected from the heat by being submerged in water 





GENERAL VIEW OF 
STEEL MAKING 
coke ovens, but a few hundred feet off, are only a 
action of a mile distant from steel plant or furnaces 
rot he assembling of all materials for steel making, 
he location is unequaled in the district, and probably 
n the country 
rhe ‘as-producer plant, which is ranged parallel 
vith he furnaces, consists of thirty-two producers, 
ver which two tracks are carried on a trestle, loaded 
ars being brought in on one track and empties taken 
out over the other rhe coal is dropped into steel bins, 
from which it is fed by gravity into the steel hoppers 
of the producers The ashes drop into cars carried 
on a track under the producers On a continuation ot 
the trestle leading to the producers are the ore and 
imestone bins, which are also of steel, provided with 
chutes and spouts From these the materials are 
lropped into charging boxes on cars, which are run 
nto the open-hearth building from the side, on tracks 
onnected with the main charging track While on 
he stock end of the plant, mention should be made 
of the kull-cracker, located in the yard to the west 
of the furnace building, that being the direction from 
vhich come ore, coal, and limestone. The track lead 
ng to the drop from the casting level of the open 
hearth building rises six feet to the drop, and the 
track from the charging level descends six feet, tracks 
on the two levels, which are twelve feet apart, thus 
having a loop connection in the rear of the skull- 


The latter consists of a tripod, and the drop 


cracker 


operated by a winding drum driven by a 25-horse- 
power motor 
The steel building in which are the open-hearth fur 
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BLOOMING MILI. 


AT ENSLE\ 


the 
alter 


trough at the bottom of flue. The 
preheating furnace passing 
ingots were taken to the heating fur- 
building, charg- 
charging 
since dis- 
furnaces built. 
each furnace 
made in a 


carried in a 
flue served as a 
through which the 
the end of 
ing being accomplished by 
machine The 
with, 


nace at the blooming-mill 
a powerful electric 
flue has 

soaking-pit 
furnaces 


ingots 


preheating been 
and 
four-hole pit 


the sixteen 


pensed however 


There are four 


thus accommodating 
single cast. 

The blooming mill, of the Frank Kneeland 
a 44-inch, two-high reversing mill, driven by a pair of 


It is capable 


type, is 


6 x 48-inch Allis engines, geared 2 to 1. 


of a wide range of service, housings being high and 
the spindle of unusual length It will roll material 
from 4 x 4-inch billets up to slabs 36 inches in width. 
\ feature of the blooming mill is the electrical screw- 
down, which is driven by a 100-horse-power motor. 
The engine which drives the blooming mill has steel 


gears cut without clearance, doing away with all back- 
From seventeen to nineteen passes are required 
down from an 18 x 20 ingot to a 4 x 4-inch 
section. The manipulator of the blooming mill is sup- 
plemented by a flexible arrangement of side-guards. 
The latter, which are provided both in front of the 
mill and on the back are 24 inches high and 
movable, being operated from the pulpit by hydraulic 
cylinders. They thus command any pass, and make it 
possible to hold the widest slab immediately in front 
of the pass. The blooming mill tables are operated 
by Crane reversing engines The ingot manipulator 
and the shear tables are operated by 25-horse-power 
Westinghouse motors. The blooming mill is 
by a 30-ton electric crane. 


lash 
to bloom 


table, 


served 
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From the blooming mill the piece is conveye: y 
electrically-driven tables to a 26-inch three-cylin or 
Kneeland shear. Any one of the cylinders car e 
used alone, and the shear will cut blooms and ss). js 
up to 10 x 36 inches. The large shear cuts a 4 x 4 | e 
into two, and each half passes on to a 12-inch du) ox 


hydraulic shear, from which the billets drop down .y 
incline into a chute, and thence upon a billet conve 


On the latter they are carried to the adjoining (oq 
mill of the Alabama Steel and Wire mill, being de \y 
ered automatically into the rod-heating furnace, « -} 


billet as it enters the furnace pushing another ou: 
the opposite end. 

Provision is made so that the blooming mill Ly 
work alternately soft steel for the rod mill and hie er 


carbon steel for the rail mill. For example, a 

carbon ingot can be bloomed down to a 5 x 7 section 
and pass directly to the first roughing stand ot e 
rail mill, where it will be rolled down to 4 x 4 d 


into bil S 
the vd 
down to 


thence returned to the duplex shear, cut 
and dropped upon the conveyor leading to 
mill. Meantime a rail ingot may be brought 
an 8 x 8 section on the blooming mill, sheared by ‘he 
three-cylinder shear, and the pieces finished in the rail 
mill. There is thus provision for great flexibility in 
operation and the attainment of large outputs, with 
the attendant economies 

The rod mill, which 
joining the steel-making plant, 
chinery for the rolling of 
as well as the manufacture of 
fencing, nails, and other staples. The two plants are 
so near together that billets are taken from the it 
ting-up shears in the blooming mill, and carried as ile 
scribed by a conveyor direct to the heating furnaces 
of the roughing train in the rod mill, thus avoiding 
all expense for handling or freight. The rod mill con 
tains a Garrett mill, designed with a view to 
and economy. The nail machines were built from 
original designs by the engineers of the mill, and, in 
fact, nearly everything about the plant has been de 
signed to meet the requirements of this particular 
The wire-drawing and most of the 
rough machinery and castings were made on the spot 
a foundry and machine shop having been installed for 
this and subsequent work. The plant is a large one, 
covering a large part of the 20-acre tract, and 
duces everything from the the nail kegs 
The mill is large enough to tons of billets 
daily. The rail mill may ealled a finishing 
plant, since it turns out not only rails of the standard 
sizes, but beams, channels, and Railroad 
engineers have been specially interested in this plant 
claimed that the basic rails are of such a su 
perior quality that they have 25 per cent more dur 
ability than the ordinary rail. Quantities 
been number of the larger transporta 
tion companies to their wearing qualities This 
mill when running to its full capacity is large enough 
to take all the steel from the furnaces, excluding that 
consumed in the wire plant. 


erected on a site ad 
is equipped with a 
and drawing of wire 
barbed and plain 


has been 


rods 


wire 


output 


case. benches 


pro 
billets to 
take 300 
also be 


angle steel 


as it is 


Bessemer 
have sold to a 


test 


The rail mill is driven by a 
boiler equipment of the 
represents 4,500 horse-power, arranged in fifteen units 
of 300 horse-power each, with provision made for 


52 x 72-inch engine. The 


steel works proper, however 


five 


additional units when desired. Other equipment in 
the main power house are two 225-kilowatt Westing 
house generators, each driven by a direct-connected 
20 x 30 Buckeye engine. These supply electricity for 


power and lighting. There are two Ingersoll-Sergeant 
air compressors, which furnish air at 80 pounds pres 
sure for operating the open-hearth furnace doors and 
the and air valves. An ingenious 
vision on these compressors secures automatic regula 
tion of the dropping it back to 80 
when the 100-pound is reached, and bringing it 
up to 80 when it falls below. 

Hydraulic power is used in tilting the furnaces, for 
operating the ingot stripper and the and billet 
It is supplied by two pumps, 25 x 42 and 10 x 


reversing sas pro 


pressure, pounds 


point 


slab 
shears. 
36 respectively. 

A brief the auxiliary 
From the beehive coke 
is about 2,500 feet 
Semet-Solvay 
oven is 


reference be made to 
plants at the Ensley 


ovens to the 


may 
works 
furnaces the distance 
Immediately the furnaces is a 
plant of retort ovens The coke from each 
pushed directly into an iron car, quenched, and hauled 
up an incline by cable into the stockhouse of the fur- 
nace, with neither handling nor freight. The ovens are 
heated by gas generated from the coal, and as there is 
more gas than is required for this, it is piped to the 
furnaces, and used there whenever 


beside 


boiler plant of the 


needed to supplement the gas taken from the [fur 
nace tops. The tar and ammoniacal liquor distilled 
from the coal are recovered, the tar being subjected 


the 
elsewhere 


to several subsequent distillations, while liquor 
is shipped for further treatment 

The saving of by-products in coking on one side of 
the Ensley furnaces has its interesting counterpart on 
the other side in the plant of the Birmingham Cement 
Company, where slag taken hot from the furnaces is 
granulated, dried, finely ground, and mixed with lime 
and other ingredients to make hydraulic cement, upon 
practically the same principle that the manufacture 
of cement from blast-furnace slag is carried on at e 
works of the Illinois Steel Company in Chicago ard 
the Maryland Steel Company at Sparrow’s Poi:i! 
Maryland. 

The furnace plant, which began operations on 0 
vember 30, 1899, was built under the supervision 
the Wellman-Seaver Engineering Company, acting 
consulting and contracting engineers. 
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~ 
Correspondence. 
RADIUM A TRANSFORMER. 
iditor of the Screnrirpic AMERICAN: 
ompounds of radium and uranium exhibited 
.juis and in other places are nothing more than 
changing the frequencies or rate per second 
nvisible waves they receive, and then giving 
waves in the more easily perceived forms oft 


is not the metals themselves or compounds 
hat give off the waves causing skeleton pic 
iosphorescing diamonds, heat, etc., but that 
ipounds act only as transformers, having no 


ot their own whatsoever; that they could not 

ndependently, but are entirely dependent on 
sible waves coming from the interior of the 
d striking such compounds and being trans 


o lower frequencies, may be understood by the 


similes First in the list which I have pre- 
re the sound waves (from 16 to 60,000 waves 
ond, that is, from the lowest to the highest note 


nusical instruments, any one of which may be 
such a manner as to cause a tone of a higher 
y than the note itself. These are called over 
are most easily produced on the lower keys 
If a stretched wire is struck in the mid 
iote will be given off one octave higher than 
given off if struck as they are in the pianos, 
! wice as many vibrations per second will be 
iff. This, then, is the first frequency transformer 

of tl nvisible waves. 

\nother simile is that of the visible waves (from 350 
trillion to 700 trillion per second)—the waves of light 
vaves when driven through a prism of 
(wedge-shaped crystal) are transformed into all colors 


ot I iano. 


glass 


and many invisible waves above and below the colors, 
ome of which are penetrative to the same materials 
as are the waves from the so-called “radio-active” 
compounds. 

From these it seems that uranium and radium might 
vell send off waves for an indefinite number of years, 


producing” even heat and light in proportion to the 
imount of invisible waves of gravitation they receive 
rom the earth J. C. FRATILERSTON? 


ORIGIN OF RADIUM 
No well authenticated discovery made in the last 
half century—not even that of the distance to which 
Hertz waves can be transmitted—has stimulated bolder 
than have the announcements of M. and 
What will be the outcome of fhis specu 
foretold, but already a number 
of amazing have inspired 
by the properties of iadium, considered apart from the 
phenomena of nature. 
a few weeks ago Prof. Rutherford, of Montrea!, 
created a sensation while lecturing before a scientific 
i in London by that the earth is 
ih younger than astronomers and physicists have 
That possibility had occurred to him in con- 
sequence of observing the rapid rate at which radium 
decays. Supposing this to be uniform, he estimates 
hat all which is at present in existence will have 
lisintegrated in a thousand years, and that all which 
existed a thousand years ago must now have 
transformed into something else—helium, perhaps. 
Prof. Joly, of Dublin, reaches an astonishingly differ- 
ent conclusion concerning the earth’s age, by confining 
ittention to the behavior of another metal, ura- 
nium It has been observed in a laboratory that this 
metal apparently breaks down, but much more slowly 
han radium. Of a given amount of uranium only a 
en-thousand-millionth part decays in a year. Adopt 
element as a standard, then, the Irish phy 
icist says that 10,000,000,000 years may be regarded “‘a 
minor limit matter in our part of 
the universe. Rutherford and cannot both be 
right, apparently, and perhaps neither of them is. 
Lord Kelvin’s estimate of the time which has elapsed 
since the sufficiently to sustain animal 
and vegetable life was between 10,000,000 and 20,000,- 


conjectures 
Mme. Curie. 
ation cannot 


guesses and 


now be 


theories been 


other 
Only 


suggesting 





believed. 


become 


ng that 


to the antiquity ofl 
Joly 


globe cooled 
000. Even the most exacting biologists and geologists 
demand more than 100,000,000. 
ceeds these others a hundred or a thousand fold! 

\ good deal of attention is now being given to the 
probable origin of radium Whether the element, 
vhile still intermingled with other substances in the 
res in which it is found, undergoes change as rapidly 

does after separation, is a question not yet an 
wered. However, whether its fixity is greater in the 
one case than in the other, grave doubts of its perma- 
nence are entertained by men who are 
now studying the element. A possibility which has oc- 
curred to several minds almost simultaneously is that 
! is a product of uraniur:s. The two were in- 
ariably associated in the pitchblende from which the 
Curies extracted radium Dr. Bertram B. Boltwood, 
of Yale University, has made tests with various ores 
at lead him to think that the quantities present al- 
way var the same relation to each other. W. C. D. 
Whetham, of Cambridge, England that 
time he has obtained what was sold to him as a pure 
Sa f uranium he would find traces of radium in it 
He has also examined uranium com- 
pounds that have been preserved in the Cambridge 
laboratory for periods ranging from seventeen to twen- 
ty years, and in every instance they contained ra- 


Prof. Joly’s guess ex- 


most of the 


adium 


says 


every 


specimens of 


illy, Frederick Soddy, who co-operated with Ruth- 


ertord in some of the latters earlier work, but is 
how identified with University College in London, re- 
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orts in Nature a set of experiments which he is now 
enducting. He obtained a thousand grammes of ura- 
nium nitrate twelve months ago. He purified it so that 
he could detect the presence of only a microscopic trace 
of radium. The proportion which the amount of the 
latter bore to the mass of the former would be repre- 
sented with a “1” preceded by a decimal point and 
sixteen At the end of a year, Mr. Soddy 
tested again, and found a little more, but not as much 
as he thought he should have obtained if the added 
quantity came from uranium There may have been 
something wrong with his test, or 
putations, and Mr. Soddy will continue the observa- 
tions from time to time. Inasmuch as the amount of 
radium discovered at the end of the year was only a 
ien-thousandth part of that which his and Sir William 
tamsay’s theories promised, he says: “This practical 
ly settles the question so far as the production of ra- 
dium is concerned. 


ciphers. 


else with his com- 


The result, of course, may 
be explained by assuming the existence of intermediate 
forms between uranium and radium. But sev- 
eral such hypothetical forms, each with an extended 
life, must be assumed. So that, unless modifications 
are made in the theory which at present are not jus- 
tifiable, the evidence may be taken as indicating that 
uranium is not the parent element of radium.” 

Rutherford, in a recent book, published before Mr. 
Soddy’s letter appeared in Nature, said “Since ra- 
dium has a short life, compared with that of uranium, 
the amount of radium produced should reach a maxi 
mum after a few thousand years, when the rate of pro 
duction of fresh radium—which is also a 
the rate of change of uranium—balances the rate of 
change of that product” (into helium) 

Prof. Joly, after briefly indicating the improbability 
that radium may be the offspring of thorium, suggests 
that it may not result directly and solely from decay. 
Perhaps it may be a combination of the radio-active 
products of some disintegrating element with one of 
Particles 


measure of 


the many substances found in pitchblende. 


and properties derived from either uranium or tho 
rium might have united with bismuth or barium, for 
instance. “Thus radium would represent the syn 


element Prot 
adds, He therefore advises that a watch for the 
new pitchblende and al- 


thesis, not the 
Joly 


decomposition, of an 
genesis of the element in 
lied minerals be 

How extensively 


undertaken 

radium 
in other celestial bodies than the earth is a question 
of profound interest both to astronomers and chemists 
If positive information on this point could be obtained, 
it might aid the experts in determining its origin and 
history in the There has been a disposition to 


globe. 
take it for granted that the stars are all composed ot 
substantially the spectroscope 
nearly 
Lockyer thought 
others—uranium 
among them—in the same luminous envelope of vapor. 
What is contained at 
jectured, but 


the same materials By 
it has been possible to identify with certainty 
forty terrestrial elements in the sun 
that he saw 


evidence of several 


greater depths can only be con 
half 


sug- 


positive recognition of more than 
of the elements found on the earth is certainly 
gestive 4 still more impressive fact is that a 
number of stars—which 
suns—give a spectrum like the body on which 
the earth is dependent for light and heat. Arcturus 
and Capella are notable representatives of this “solar” 
type of stars 

Other 
from 
cium, iron, 


large 
astronomers say are also 


great 


characterized by different 
showing tl 
nearly 


types are spectra 


this one. Instead of lines of cal 


sodium and twoscore other metals 


they betray the presence of little except helium and 
hydrogen gases The suspicion is entertained, how- 
ever, that the dissimilarity indicates differences in 


Although 
harmony concern- 
agreement in stellar 
intensely white stars, 


temperature only, and not of composition 
the astronomers are not in 
ing the meaning of the 
spectra, many of them look at the 
which give a helium or hydrogen spectrum, as younger 
and hotter than the stars 
the red, or “carbon,” stars are considered cooler and 
perhaps older than any of the others. The practical 
unity of the material of which the whole visible uni- 
verse is constructed is held to be possible, if not prob- 
able: and hence the particular elements which are 
the most conspicuous in any one group are accepted 
as indications of the stage of development attained by 
the members of that family. 

No one has yet found evidence of the presence of ra- 
dium in the sun That fact proves little, though. 
Radium is one of the heaviest elements known. As- 
tronomical have suggested that the 
failure to detect platinum, thorium and iridium in the 
sun and the dubious indications given concerning ura- 
nium may be due to their great weight. The same ex- 
planation would apply to radium. There is almost as 
much reason for thinking that the latter exists in the 


pertect 


lack of 


whereas 


solar, 


ve llow, or 


spectroscopists 


sun and the other stars as there is to imagine that they 


contain platinum and uranium. The chief doubt is 
suggested by the belief of Sir William Ramsay that 
radium is an exceedingly “unstable” element, that 


the helium which has been obtained from it in a few 
instances was really a product of transformation, and 


that the gas was not simply liberated from a pre- 
vious association with the metal. Of course, if all the 
radium which ever existed in the universe has now 


been converted into helium, and if a new stock of ra- 
lium is not being manufactured out of other materials, 
then the supply has given out entirely. However, 
neither of these suppositions is yet warrantable. So 
long as one must rely on guesses alone, he is excus- 
able for thinking that many other bodies besides the 
earth contain radium, though they do not show it, The 


now exists, or has existed, 


Y3s71 
case for transmutation has not been established, but 
even if it had been the theory would be applicable to 
the fresh manufacture as well as the disappearance ol 
this strange element. 

Whether .or not the helium now observed in many 
of the stars has resulted from the decay of 
eiement or has maintained its individuality as long 
as its associates, it is found in many of the nebulw 
and in certain bodies which are involved in 
fog.” In these facts some astronomers find a hint that 
the Pleiades, the brighter orbs in Orion and certain 
other conspicuous helium stars are of comparatively 
recent birth, and that younger sisters are even now be 


another 


“cosmic 


ing developed out of the same chaotic and tenuous mist 
—N,. Y. Tribune. 


PRACTICAL METHOD FOR PRODUCING 
COMPRESSED TABLETS 
Wiedeman in the 
production of the material to be 
difficult part of tablet making 
Since every substance has its peculiarities, and for that 
handled differently, still the 
remain the 
the ingredients must be 
lated, dried and finally slightly 
pery, to be in a condition 
lor granulating, the carefully 
most with 
syrup solution. 


AccorpiIne to Pharmazeutische 


Praxis, the com 
pressed is the most 
reason must be 
tures of the 


main lea 
process First of all 


reduced to powder, then vran) 


same, 


moistened, made slip 
suitable foi 
mixed powder is in 
water, diluted alcohol, o1 
Water alone gives the hard 
The 


dough 


compre 


cases moistened 
a watery 
est grains, 


powder is 


which do not crumble in handling. 


wetted to the consistency of bread 


and rubbed through a No. 16 or 20 sieve—having a 
mesh of 40 to 60 to the square centimeter—and dried 
For small tablets a No. 16 sieve is better. The drying 


may be effected either in the open air o1 
be had to the oven, though when spread out on 
in a dry place, and covered heet of 

keep off the dust, the grains dry very quickly. 


recourse muy 
paper 


with a paper to 


When thoroughly dried they are rendered “slip- 
pery,” for which purpose many different substances are 
used The manufacturers sprinkle the grains with 
liquid vaseline, 10 to 12 drops to a pound; they add 
furthermore 2 per cent of tale to prevent the tablets 


from sticking to the 
The author of this article does not consider this sat 


press. 


isfactory, for if only a few drops too much of the vase- 
line be added, the mass 
avoid such a contingency 
be used and the 


cannot be compressed ro 
French chalk should rather 


process may then be carried forward 


with the best results. The material is now ready for 
compression. The tablets should not be too hard to 
dissolve easily when they reach the tomach, nor so 


soft that they crumble when handled 

To make them easily soluble, a neutral 
sisting of five parts of sugar of 
cane sugar should first be mixed 
hundred 


powder con 
milk and one 
with the ingredient 
tablets 


part ol 


may ly 


With a stock compressor on¢ 
turned out every with one turn of the 

Not a few 
any previous preparation ince the 
furnish them in granulated form 
for example, salol, ammonium chloride, the bromides 
and iodides, and potassium chlorate 

Most tablets are prepared in this way, but a few re 


cran! 
without 


minute 


substances may be compressed 
manufacturers 


To this class belong, 


quire special manipulation. Sodium salicylate, for in 
stance, granulated with a gum, 
acacia; quinine sulphate demands the addition of 5 per 
cent of pulverized gum arabic and 


Several 


must be syrup of 
10 per cent of pul 


verized cane sugar other sort of tablets re 
quire pecu'iar treatment, and the correct 


only |e learned by practical experiment 


method can 


An apothecary, however, who prepares his own tab 
lets can always do so from 10 to 15 per cent cheaper 
than he can procure them 
or manufacturers, except potassium chlorate 
and ammonium chloride tablets With proper use the 
a compressor is soon recovered 


from the wholesale houses 
such as 
outiay for 
EXPERIMENTS IN FORCING PLANTS BY ETHER.* 

By EMILE GUARINI 

Some curious experiments on the forcing of plants 
thaf have recently been made at the State Botanical 
Garden of Brussels will certainly prove of interest to 
horticulturists, who will profit by 
These were performed with ether, according to a lately 


doubtless them. 


invented process. One of them was tried upon the 
A4zalea mollis, a bushy, spring-blooming plant that 


puts forth handsome flowers in March or April at the 
ordinary temperature of a cold green-house and earlier 
still when it is submitted to a temperature of 15 deg 
to 20 deg. C. (59 deg. to 68 deg. F.) 

Toward the middle of December, pots of this plant 
were placed in a box and submitted for forty-eight 
hours to the vapor of ether, in the proportion of 45/ 
grammes of the latter to one cubic meter of air (44 
ounces avoirdupois to one cubic foot) at a temperature 
of 18 or 20 deg. C. (64.4 deg. or 68 deg. F.). They were 
left at this temperature at the same time as were some 
non-etherized plants. A® the end of four weeks, the 
flowers of the plants submitted to the vapors of ether 
were completely expanded, while the others had under 
gone scarcely any development. The 65 centimes (15 
cents) worth of ether (per cubic meter of air) had 
therefore caused a gain of six forcing 
with a great saving in fuel 

The other experiment was made upon the Mimosa, 
a charming flower that reaches Belgium in full blos- 
som from Nice. Unfortunately, the packing and jour- 
ney affect the freshness and preservation of the mi 
mosa, and it would prove advantageous to cause the 


weeks in the 
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plant to flower in Belgium. For this purpose, it will 

suffice to 

the base to the vapor of ether and a temperature of 25 

After 

be found to be fully 
Another ad 


vantage of the proces hat is not to be lost sight of is 


ibmit some branches immersed in water at 
deg. ( i7 deg. F.) in a perfectly tight box 
twenty-four hours the flowers w 


expanded, and may be easily preserved 


that the mimosa-flowers are not only of a finer qual 
ity, but are much cheaper, since an 11l-pound basket of 
branches costs but five fran ($1.00) inclusive of 


freight 


ELECTRIC POCKET LAMPS 
Tie incandescent electric lamp had searcely entered 
the domain of practice, when the use of it soon became 
general under the most varied forms Shortly after 


its advent, the idea occurred to employ it in exceed 


ingly small sizes capable of being housed in surgical 
instrument wich as the laryngoscope, or in orna- 
mental objects, such a earf pins M. Trouvé, who 


was one of the first to direct his attention to appli 
cations of this kind, employed as a source of electricity 


small reversible batteries consisting of a hard rubber 


jar containing a carbon cylinder, in the center of 
which was placed a zine cylinder, The exciting liquid 
used was a solution of a salt of mercury Later 
on, M. Aboilard employed for the same purpose small 


lead accumulators In both cases the inconvenience 
of the oozing out of an acid liquid was encountered, 
as it was impossible for the closing of the battery or 
the accumulator to be hermetical on account of the 
disengagement of the gases On the other hand, the 


manufacture of minute lamps was far from being per 


fect, and although they were ery expensive, they 
lasted but a very short time These various reasons 
explain the want of suecess of the application of 


minute and portable sources of light 

At present, the incandescent lamp is manufactured 
at a lower figure and of a good quality The battery 
is nearly dry, without acid, and without any oozing, 
and so, on all sides, we see the most varied and often 
unexpected applications under all sorts of forms 
Among the prominent houses engaged in this branch 
of industry in Paris, may be mentioned that of MM 
Henry and Lenud, the most important part of whose 
business is the manufacture of very small batteries of 
the Leclanché type, some of which are scarcely .78 of 
an inch in diameter by 2.36 inches in height By 


means of a press, there is 





zszlomerated around a 
stick of carbon ( (Fig. 2). a finely pulverized mixture, 
D, of carbon and binoxide of manganese, and the cy 
linder thus formed is then covered with a coarse fab- 
ric and slid,into a zine cylinder F 
paste #, of a hydrochlorate of ammonia basis The 
being 


taken to leave an exit for the gas through a capillary 


containing a thick 
tube is closed by means of a layer of tar, care 


tube inserted in the mass The top of the stick of 
earbon, which alone projects, is provided with a cop 
per cap A, which forms the positive pole, the zine 
jacket forming the negative 

On account of the low figure at 


ments must be sold at wholesale, the cost of manufac 


which these ele- 


ture must be very low, and this is made possible by a 
well reguiated division of labor As each workman al- 
ways manufactures the same part, he succeeds in do- 
ing his work quickly and well This little battery 


important part of the new in 
utility, or ele- 


upon the whole, is the 
dustry, for, whatever be the ingenuity 
gance of the various apparatus that it supplies, the 
latter would soon be discredited if, the battery being 
once exhausted, they were put out of service It is 
necessary, then (and this result is now attained), that 


ly procure, at a low price 


it shall be possible to easi 
interchangeable elements adaptable to all the apparatus 
found in the market The electric capacity naturally 


varies with the size of the elements: but even in the 


BYE) 


Fie, 2.—SECTION OF THE HENRY & 





LENUD DRY BATTERY. 
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either into the stock or the head, according to the 
form of the latter The candlestick comprises the 
same arrangement of the batteries In the pocket 
lamps (Fig. 2), the batteries are placed alongside of 
each other, and are delivered to the trade coupled in 
eries, so that there shall be no necessity of making 
connections. The same is the case with the battery for 
supplying scarf-pins We must particularly mention 
one type of battery, with an incandescent lamp, that 
permits bicyclists easily to read an indication upon a 
card, despite wind and rain, aeronauts to provide them- 


selves with a light notwithstanding the proximity of 





Fig. 1.—-CANES AND CANDLESTICK WITH 
INCANDESCENT ELECTRIC LIGHT. 


the gas of the balloon, and photographers, by providing 
it with a red glass, to have a light for use in their 
dark room lamp. It is the same system, moreover, that 
is designed for the use of physicians in the examina- 
tion of a throat at the bedside of the patient. We 
shall not dwell upon a description of the varied ob 
jects that are capable of receiving this ever-ready and 
convenient source of light, such as lamps for entering 
a house with when the gas is extinguished; for look- 
ing for something in a dark closet; for seeing the 
time of night, etc. These are all in constant use in 
everyday life, and the cordial reception that they have 
received from the public is a proof that they fill a 
long-felt want Translated from La Nature for the 
ScreNTIFIC AMERICAN SUPPLEMENT 
CONTEMPORARY ELECTRICAL 


ReE-COMBINATION oF Tons.—R. K. 


SCIENCE.* 

MacClung showed 
on a previous occasion, that over a considerable range 
of pressures, both above and below atmospheric pres- 
sure, the rate of re-combination of ions is governed by 
Rutherford’s law, according to which the rate varies 
as the square of the density of the ions. He has now 
experiments undertaken with 
the object of ascertaining, in the first place, whether 


completed a series ofl 
this same law of re-combination holds at various tem 
peratures of the air, and, secondly, what effect a change 
of temperature of the gas has upon the value of the 
coefficient of re-combination. The R6Ontgen ray bulb 
and the induction coil which runs it were, as usual, 


inclosed in a lead-covered box as a shield, and the rays 
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ELECTRIC 


POCKET LAMPS AND LUMINOUS SCARF PINS. 


smallest, it is possible to depend upon a duration of 
one hour's lighting It must not be forgotten that the 
object of the battery is not 


o furnish a continuous 
name of “ten thousand 
flashes,” the manufacturers have well characterized 
the use for which they design it—that of lighting 
intermittent 


light, and in giving it the 


y 
The objects to which they apply the instantaneous 
light are exceedingly numerous, and all of them, as 
well as the lamps, are of their own manufacture 
In canes (Fig. 1), the battery, composed of two or 
three elements placed end to end, can be introduced 


were allowed to emerge through a circular opening ix 
the lead. The apparatus was inclosed in an iron cyl- 
inder heated by a long Bunsen burner. The results 
show that Rutherford’s law applies to all tempera- 
tures covered by the experiments, which ranged from 
15 to 300 deg. C. The coefficient of recombination, 
however, increases rapidly at the higher temperatures, 
being 35 at 15 deg., 65 at 135 deg., and 270 at 270 deg. 
The relation between the coefficient of re-combination 
and the temperature does not seem a very simple one, 


* Compiled by E, E, Fournier d’Albe in the Electrician. 
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for the curve showing the connection between ther 
does not seem capable of being represented by an 
simple mathematical formula. Whatever the change 
are which take place among the ions, either in the in 
dividual ions or in their relations to one another wher 
the gas is heated, they would appear from this to lx 
somewhat complicated—R. K. MacClung, Phil. Mag 
December, 1903. 

MAGNETIZATION IN VoLcANic Rockxs.—B. Brunhes an 
P. David have made some interesting magnetic observa 
tions in connection with the magnetism of volcani 
rocks which recall the work of Folgheraiter on th: 
magnetism of the Tuscan vases and his conclusion 
as to the dip in Italy about 1,000 years before the 
Christian era. The authors go back much further 
than this by means of measurements carried out on 
the burnt clays and lavas of the Puy de Dome. Il: 
several places, flows of lava have covered beds of plio 
cene or quaternary clay, baking them to a depth of 
several meters, and producing what is known as “nat 
ural brick.” This natural brick has a magnetization 
different from that which would be produced by the 
earth's field as it exists at present, and may, as has 
already been shown, be considered to have retained 
the magnetization imparted to it at the time it was 
baked. The magnetic dip indicated by the brick 
ranges from 70 deg. to 72 deg. The covering lava 
shows a dip which is a few degrees less than that, but 
its composition is less uniform, and it may be sup 
posed that it preserved the original dip less perfectly 
The declination can also be determined in this case, 
whereas it could not be fixed in the case of the vases 
It is some 50 deg. or 60 deg. in excess of the present 
declination. A convincing counter-proof is brought by 
the fact that a basalt found underneath the clay, and 
evidently due to a previous flow, shows a dip of only 
59 deg. 40 min., and a declination only 1 deg. west of 
its present value.—Brunhes and David, Comptes Ren 
dus, December 7, 1903. 

SpPecTRA AND Atomic Wetcuts.—C. Runge calls atten 
tion to the importance of taking “homologous” lines 
in calculating the atomic weights of new elements 
from those of known elements, by means of their spec- 
tra. According to Ramage, a diagram may be drawn 
with oscillation frequencies as abscisse and the squares 
of the atomic weights as ordinates. In this way each 
spectrum is represented by certain points on a parallel 
to the axis of abscisse, the distance from its axis 
being proportional to the square of the atomic weight 
In many cases the points representing homologous 
spectrum lines lie approximately in a straight line 
The atomic weight of an element may thus be deter- 
mined from the atomic weights of two other elements 
as soon as three homologous lines are known in their 
spectra. Homologous lines are marked by similar be- 
havior in the Bunsen flame, in the are and in the mag- 
netic field. But if care is not taken to insure that 
the lines chosen for calculation are really homologous, 
the atomic weight of a substance may be made almost 
anything we please. This fault the author attributes 
to Watts in his calculation of the atomic weight of 
radium, which, according to him, may be anything 
from 177 to 233. The law found by Precht and Runge, 
that the differences of the oscillation frequencies of 
homologous doublets are proportional to some power 
of the atomic weight—in other words, that the logar- 
ithm of the difference is a linear function of the log- 
arithm of the atomic weight—seems to furnish a better 
means to calculate the atomic weight from its spect- 
rum. It makes the atomic weight of radium 258. 
Whether this value or the value found by Mme. Curie, 
225, be the right one is as yet open to discussion.—C 
Runge, Phil. Mag., December, 1903. 

COMPARISON OF COLORED LiGuTs.—We know already 
that the curves connecting the brightness of light with 
its objective intensity differ for different colors. Ac- 
cording to Purkinje, if a red patch and a blue patch 
have apparently the same intensity, and the intensity 
of both is diminished in the same ratio, the blue patch 
appears much brighter than the red patch. A. Broca 
and D. Sulzer have found that there is another ele- 
ment which also complicates the work of color photo- 
metry. It is the element of time. It is very much 
more pronounced in its action than the effect observed 
by Purkinje, and increases markedly with the bright- 
ness. If a blue light and a light of another color 
have the same brightness while steady, they have ua 
very different brightness when they act upon the 
retina during a fraction of a thousandth of a second 
Since the blue impresses itself much more quickly 
upon the eye than any other light, it appears much 
brighter in comparison. There must, of course, be a 
maximum of divergence, and this maximum occurs at 
a time interval of about 0.00007 second. Red appears 
brighter than green, but the difference is very much 
less marked. The comparative brightness of the blue 
may be four or five times its normal brightness. But 
this large preponderance rapidly dies away, owing to 
the fatigue of the eye. This can only be avoided by 
allowing the flashes to occur at intervals of more than 
two seconds, which allows the products of retinal 
fatigue time to get absorbed.—Broca and Sulzer, Comp- 
tes Rendus. 








Ice Crusher Wanted in Canada.—The Dominion 
government has announced that it is in the market 
for an ice crusher for use in the St. Lawrence River 
Previously, the sum of $300,000 had been placed in the 
estimates for building an ice crusher. The genera! 
plan is for a steamer 200 feet long, 43-foot beam, and 
18 feet deep, having specially constructed machinery 
for working during the winter and engaging in the 
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vise and buoy work in the summer. The de- 
nt of public works invites bids for the construc- 

a wharf at Chambord, Ontario, as well as a 
ater at Medford, Ontario.—W. R. Holloway, Con- 
neral, Halifax, Nova Scotia. 


‘Concluded from SupPLEMENT No. 1489, page 23866.) 


WATER-SOFTENING.* 
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ically washing away the precipitate on the filter when 
the resistance is increased so much as to raise the 
water level. The mud in the settling tank is drawn 
off through a sludge cock. 


1,300 gallons per hour. 
Settling tank, 5 feet 3 inches diame- 


Capacity. 
Dimensions. 


ter. Lime tank, 3 feet 9 inches diameter at top to 6 
inches at bottom. 
space, 41 square feet 


Total height, 22 feet 6 inches. Floor 
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cleaned by an automatic reversal of the flow, whenever 
the filter is fouled. The mud passes down the waste 
pipe. 

Supply.—Well water. 

Chemicals used per 1,000 gallons.—2.7 pounds lime 
and 1.4 pounds soda. 

The users report that the apparatus has worked sat- 
isfactorily for 214 years, and that the boilers have 
given no trouble 


It takes one man half an hour every 





















































































































































































































































































































































QUIRY INTO THE WORKING OF VARIOUS WATER: About 2.000 of these softeners, of various sizes, are 12 hours to charge the chemicals. 
SOCTENERS. said to be in use on the Continent Result of Chemical Analysis.—This is one of the 
Srromeyer and W. B. Baron, of Manchester. Working.—The correct quantity of lime is placed in few softeners in which an excess of lime was added, 
The Reisert Water-Softener. Type E. a small tank, slaked, and converted into milk of lime, with the result that nearly all the magnesia has been 
apparatus, Fig. 13, consists of a large settling which is then run into the bottom of the conical lime removed, but the excess of lime has also caused the 
Hard WY niet 
. 
((—_= 
"pb 
Fig .16 wosasron —_—_ 
Sectonal Elevat”| 
: 
Set tl: | 
3 § Tard 
% 
$ |2 5 M 
3 Lume Stirrung 
ide! (1 A LMG VI] mae | 
a Tank i 
eam Ste: ry Reagent 
5 % | =) |p. — _ at 
Reagert Pump 5 Studge Outlets Rss 
P 8 08.0 : 
/ s 3 Instz 9 g 40FEET 
| i = J] WRIGHT 
1 fk | (VT 
yy Se Inlet. ~~ 1 
SoBe Ne 
Raia ter / Filter 
pete / 
t 
X “ » 
WM Mil UME 8 
( 7] \ SN < \ ~ 
AUT WW " SY 
INSi2 0 2 @ 6 oreer . 
14. sraNMopa CONTINUOUS x 4 
| a7 z qs? << 
sd XS 
—— W4 i 
4 *" 
Lame) J ™* N\ 
| Plan Zowes J of P 
| (Chain a. 
\. V4 
Ontle Ta 0 Fb, 
(ome 
Futter ° — , 
temporary iardness to be fairly high—namely, 4.4 
deg. The treated water also shows 3.5 deg. of perma 
= | | ¥ “iy nent hardness, which could have been entirely removed 
jt---9 6 =--—> A | \ if enough soda had been added. This insufficiency of 
i 1h 96-9 soda is probably partly due to the presence of sulphate 
* Settling ‘as / ot lime as an impurity in the burnt lime. 
” Tank = |_ ~ The Stanhope Continuous Water Softener. 
| eee The apparatus, Fig. 14, consists of a lime mixing 
el tank, with a small compartment for the mixing chain, 
war a reaction tank and a settling tank with inverted perfo- 
rated funnels and a filter. Above these cylindrica! 
WATER-SOPTENING APPARATUS. tanks is a distributor, a soda tank and a :ime slaking 
tank. The distributor has three carefully adjusted 
tenk. The right quantity of soda and water is placed outlets, one discharging into the reaction tank, and one 
in the cylindrical soda tank, and steam is turned on into the lime tank, and another into the soda tank 
until the soda is dissolved and the contents of the The chain in the lime mixing tank is driven by a 
tank well mixed and of uniform density. The water water wheel. 
supply, which has been temporarily stopped, is now Capacity.—2,500 gallons per hour, but worked at 
Settling Tanks + | restarted, and passes from the distributor through 1,000 gallons per hour. 
‘ j three carefully gaged holes. One portion goes direct Dimensions.—Settling tank, 7 feet 6 inches diameter 
\¥ to the bottom of the settling tank into a little mixing over angles; reaction and settling tower, 5 feet 6 inches 
— ge chamber. Another portion flows to the bottom of the by 2 feet 6 inches over angles; height, 26 feet; floor 
voted lime tank, the same quantity of concentrated lime space, 70 square feet. 
water flowing off the top of this tank into the mixing About 90 of these softeners, of various sizes, are in 
fank and filter combined, over which is placed a dis- chamber. The third portion of water is led to the top use. 
‘ributor. In addition there is a conical lime tank and of the soda tank, and, being lighter than the soda Working.—The water enters the distributor, the sup- 


a cylindrical soda tank. 


Pipes with carefully gaged 
acaba? lead the water from the distributor to the 
‘op of the sode tank and to the bottom of the lime tank 
and to the bottom of the settling tank. A siphon from 
the soda tank and ar overflow from the lime tank are 
also led into the bottom of the reaction tank. A pipe 
passes from the supply under the filter for automat- 





* Paper read before the Institution of Mechanical F* neers, 


solution, it floats on its surface, and, by depressing it, 
causes it to rise up the siphon pipe to the mixing 
chamber ‘The three fluids being well mixed, precipi- 
tation cakes place, the sludge settling in the bottom of 
the settling tank and being drawn off occasionally. 
The partly clarified water passes through a pipe to 
the bottom of the gravel filter, where the remaining 
precipitate is removed, and the purified water then 
passes to the feed pump. The filter is occasionally 


ply being regulated by a ball tap at the discharge 
Three carefully gaged outlets lead this water respec- 
tively into the mixing tank, into the lime mixing tank, 
and into the soda tank. The slaking of the lime is 
done in a separate tank. The reaction between the 
lime, soda, and untreated water takes place at the 
same time. The treated water passes upward through 
perforations in the cones, and then through the filter 
The sludge falls down through the openings in the 
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el ind in out of the sludge cock tc the bottom of the settling tank, which is provided the caustic soda, after combining with the carboni 
ater with settling planes The pump for the chemicals is acids, would have dealt with the permanent hardne 
‘ wer oon on Ty) wound lime vctuated by the feed pump and practically no carbonate of soda would have be: 
! oda i Capacity 1,000 gallons per hour found in the delivery. 
f mrt the ‘ ment in the softene: Dimensions Reaction tank, 3 feet 4 inches in diam- The Wright Water Softener. 
ioved Che filte ire eared twice a yeat eter over angies. Settling tank, 5 feet 5 inches by 10 The apparatus, Fig. 17, consists of a rectangular s 
ibor o ‘ Hardne of treated feet 5 inches; height, 13 feet Feed heater, 2 feet 7 tling tank, filter, mixing tank, and lime tank co 
‘ om le ) le nches in diameter, 8 feet high. Floor space, 66 square bined, surmounted by a distributor At the side of 1t} 
Che uA Insufficient lime and feet lime tank is a lime-slaking tank and a soda tank, nm 
APPENDIX III 
CHEMICAL ANALYSIS. 
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- — —--— ——- -- - | | - - - | 
ka 4.68 ost | 14.680 20 757 | 16.060 | 28.960 5.190 | 12628 | 22661 | 3.642) 46.606 | 16.54 | 25.410 | 13.701 3847 | 123083 | 54.33 | 17.350 | 6.907 | 16.685 | 4.179 
mporary hardness 14.58? ” 1460 | 23290 4757 | 8056) 16.131 6.199 | &770 | 22.661 L662 44.606 | 15.54 | 25.410 | 1RTOL | 3.867 | 12303 | 3.066 | 17.950 6275 | 16685 | AIS | 22297 077 
Verma ard . Ts) 00 165 16 sas 0.000 0.000 30.858 0.200 12.590 3.332 4.216 2 2.522 | 2.419 0.467 | 33.216 0.000 | 13.731 0.000 2.045 0.000 | 18.160 vw 
ues —_— — nal . | 7 mepeoemedions | “Coens Maracas 
Total hardness 16.785 oo | 17.865 a5 | 1.000 | s06e! 14.131 0s? | @770 | 35.251 | 6076 seez | 4ass | vos | 16120 | 45r¢ | 45.518 | 3.066 |) 3.081 6275 | 19.690 | B18 | 40.4087 | 4.077 
Chemicals required in pounds per 1000 gallons * 
! wo 0.00 1.908 . ‘ 1450 2166, 0.000 | 22 1s 1.588; 04608; 15 | LS | 2476 | O32 ( 1.31 0.000 ) 1.56 
Noda 03s “ “4 x : oss) «61.808 (0.500 Pe) 0.37 0.367 | 0.070, 60 |-4.276 | 208) |-0.005 | 0.4 0.16 | 275 1.69 
mt per 1000 gallons Hes 41 ” 1.354 | 25 | Osas } } 3a } 1.475 | - | o« | } 1.965 
* The minus sign (—) stands for excess. 
ola ‘ iided " i the Vale! mtiained little \bout fifteen of these softener of variou izes. are hown The settling tank has a large number of 6 
upetie \ i ne ult wa t good one he com nh use inch baffle plates, inclined at an angle of 45 deg., or 
red hardne ein duced to 2.6 de Working The water uimitted at the top of the which the mud settles and slips down Above these 
The Tyake Water Softene: feed heater, exhaust steam which has passed through baffles is a filter, and at the discharge level is a floa 
\\ The apparatu “is » consists of a cyl a grease separator being blown into the bottom. The attached to a leather hose in the distributor, whicl 
TT ea ‘ n ank with a nira innel and mix lescending water passes over several trays and then auses the two water levels to rise and fall together 
in It has a vl ) it the bottom \bove neets with a stream of soda solution, which completes Another float in the distributor regulates the supply 
T inn ur \ itin ant vith ull tap the reaction initiated by the heat of the steam The of unsoftened water. This arrangement has been su 
" hem vo chemica antl \ 1 floating di rrease and precipitated lime adhere to each other and perseded The distributor has a weir with two adjust 
harge pipe On ye inl med at a time Sufi mutually increase their tendency to separate from able overflows to the mixing tank and lime tank \ 
en me and water to produce ear lime water put he water Most of the precipitate remains in the re- mixing chain reaches to the bottom of the lime tan}! 
erna nio one ol he vo chemica in he ition tank, and only a small quantity is carried into and a small bucket chain draws from the soda tank 
rid iwn off rougl loatin lischarge he he settling tant No filter was used These chains are actuated by a water wheel 
jtantit ein ilated 1 ba ip in a lower tant Supply Well water Capacity 10,000 gallons per hour, but only worked 
The wate o be treated charged into a similar Chemicals used.—Caustic soda—quantity not stated up to 5,000 gallons 
n vith a ba ip, am he mixture passe o the The user eport that the effect on the boiler is sat Dimensions Combined tank, not including lime 
offtom of a settlin in ind lrawn off at the sur factory, except that old scale is not loosened With laking tank and platform, 6 feet 5 inches wide, 13 feet 
we The apparatu ia wen in use ines R94 recent installations, in which there no excess ol 6 inches long, 23 teet high In addition there are two 
ee tof Che wo sis rh ipparatu va ilkalinity, the old seale is rapidly coming away, even cylindrical settling tanks, not shown, 7 feet 6 inches in 
pplied h the hardest of the wate ubmitted om within the Makin boiler cones liameter, and 27 feet high Floor space of apparatus 
here beim leg. permanen larcdne ind le Result of Chemical Analysis The analysis shows 86 square feet; ditto, including two tanks, 112 square 
mporat mrdne nfortuns \ ar too (little im hat about per ent of condensed steam was added leet 
is added, so tha hie 8 grain if magnesium salt o the supply, which has to be subtracted from the de This firm also make water softeners in which ex- 
‘ ird inced at al Only half the necessary very This has been done in the third column of the haust steam is utilized 
in tf soda wa uided, and the general result Table of Analysis herewith, where it will be seen Working.—The untreated water flows over a weir, 
no . wor | mpossible to judge hat a total hardness of 20 leg. had been reduced to one part descending over a water wheel direct into the 
m th isc how the apparatus would have behaved .86 deg., but the alkalinity of the treated water is so mixing tank, the other part passing to the bottom of 
CHEMICAL ANALYSIS—(@ontinued). 
Nawe oF Waren -Sorrener Maxim. PORTER-CLARK PULSOMETER. Reisert Sraxnors. Trake. Wottastox, } Waueult. 
| 
hy Delivery } Delivery | 
Chemicals, &c. Chemical Supply Delivery Lens Supply Delivery. | Supply. | Delivery.| Supply. | Delivery.| Supply. Delivery. Supply. | Delivery. Supply Delivery Less Supply. | Delivery. 
Symbols. Steam. | Steain. 
a eungunetantbenetien — —_— _ ——E EE — — |} —_ | I 
| Grains per Gallon 
Carhonic-acid gaq CO) 433 5.67 5.08 0.43 5.54 oo |) 668 5.70 | O32 9.29 4.93 " 0.00 ' 3.408 } 0.060 
r Sulphate CaS, 34.600 4.746 5.068 12.178 10.074 4.086 1.192 66.576 32.326 0.000 0.900 14.174 
Caloum Carbonate cao, 0.000 Oe 12.568 8 971 0.000 5.193 L551 10.423 1.259 0.516 7.49 0.u0 \ 0.355 0.470 2033 0.162 
| Silicate Ca 810, 0.984 1.170 LT Lom os | R67! 2541 2.050 L37t | Lage 2.4538 Lao } 0.000 0.000 1.574 L778 
Hy drate Mg (GH) 0.000 (\376 0.000 | W171 | 0,227 
Magnesium ! Carbonate Mg OO, 12.032 15.333 16.340 0 108 0918 4.270 (.000 1.453 0.049 0.938 9.556 8.433 0.000 0.000 
| Sibcate Mg SiO - 
Fernec Oude , , 0.367 0.112 019 O26 0.057 0.047 0.084 0.251 0.054 0.082 0.036 0.314 0.46 0.371 0.024 0.032 
Total LoS 31.510 35.132 23.198 11.42 13.181 4.502 18.873 8.647 6.845 3. 866 36.583 42.909 22.710 | 0.550 | 0.730 
Nitrate 0.000 12m a6 az? | 
Chiorde 199.790 117.08 126.740 5.46% 5.576 10.566 11.087 3.750 3.773 1.443 > 801 19.415 20.896 7.603 8.013 10.635 
- Sulphate 14.743 55.772 5 0.000 1 8&7 7.186 0. 0.943 0.00 743 0.00 55.390 0.551 7.982 10.594 
Sodium Carbonate 0.000 3484 0.000 13.702 18.183 
Bicarbonate 7.336 0.000 oe } 
| Silicate 0.000 1.187 | 1.575 
Hydrate } 000 2.158 0.000 U.504 666 
. j Nitrate i ‘ 5.008 0.000 | | | 
: am ' Chloride | | 
< § j Nitrave 12.300 1.621 a | 
A Magnesium Chionde } } | 1.010 00 | 0978 0.00 
%. { Sulphate a1z2 0.000 6.000 6.061 6.061 
Total 153.655 172.772 w4ic2 | 21.391 meri | 23.865 8.859 10.963 2 453 5.544 56.454 62.257 5.054 | 31.386 41.653 4.088 7.372 
Total mineral matter 205. 635 wars2 | 2024 | 40.970 32.933 39.802 | 28.987 27.732 19.610 9.298 410 | 113.037 | 105.166 30.764 | 31.056 42.383 24.070 30.949 
Alkalinity 15.128 9.346 11.432 1.512 17.780 10 356 13 910 3. Sul 13.830 2.656 | 21.139 11.648 13.493 15.161 20.121 71st 12.173 
Temporary hardness 15.128 28.346 11.432 1.512 13.416 4.379 13.910 3.501 13.830 656 21.139 11.648 13.493 0.650 0.3962 7.186 3.628 
Permanent hardness a. 128 490 17.248 Ss 4uN 0.000 0.000 6.502 44 4.063 u. 367 5.008 2a.s0e 7 085 | 0.000 0.0u0 12246 0.900 
Total herdness 50.256 12.836 34.995 2.68 | 1001 13.416 4.379 | qa12 | 7.925 17.993 ses | 76.147 40.450 | 20.558 0.650 o.sez | 19.490 | 3.623 
Chemicals required in pounds per 1000 gallons.* 
Lime ar hase 2 436 1 653 253 lau 1.218 1.353 -0.105 , 1.127 O16 | 3.087 2.100 | 1.641 { excess of ; 1.069 | 64625 
Sode-Ash Nao 52s ’ 26M ia . C985 530 0.616 0.138 3.233 435 | 1.071 caustic soda } 1356 | -1295 
Cost per 1000 gallons be 4 L71 O15 } | 0.49 } 5.28 ; | 0.806 ~ Lee | j 1.205 | 
* The minus sign ( - ) stands for excess. (Reisert delivery) calcium oxide, Cav. 
é fl \ in f the chemicals had been high, due to 18 grains of carbonate of soda, that one the lime tower, forcing the same quantity of clear lim: 
ope might expect that the concentrated boiler water would water into the mixing tank. A small, but definité 
Ihe ) on W Sottene ittack the brass fittings The users make no com- quantity of soda solution is also tipped into the mixing 
r paratu ‘ mn ft a settling tank plaint on this subject At these works waste caustic tank, the bucket chain being actuated by the wate 
, in i | 1 feed heater with oda from the mercerizers was available, of which an wheel. From the bottom of the mixing tank the mixe: 
‘ ‘ The ink Oo hemica at the excess of pounds per 1,000 gallons was used It water passes up through the seitling tank, most of the 
, eater mm which a pipe hown in vould have been better to use only 0.809 pound of mud settling on the large number of baffles and sli 
‘ ) ‘ vttom of the first reaction austic soda and 1.076 pound of lime The lime would ping down It is now and then removed through the 
ul \n external overflow pipe leads from this tank iave dealt with 13 deg. of temporary hardness, and sludge-cock. The mud which gets arrested at the bot- 
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{ the filter is easily washed into the settling 








ton 
tan pening the sludge cock 
rm ers report that the boilers are fed partly by 
sot ind partly by unsoftened water, and the effect 
on oilers has not been noted. The baffle plates 
we ined twice in twelve years. Half the filter 
ste ire changed every day. The mud is easily 
rt Chere used to be a deposit in the pipes; now 
tw r shells, 27 feet high by 7 feet 6 inches in 
dia are used as extra settling tanks. 
of Chemical Analysis——The water treated 
bi pparatus presented no serious difficulties; but 
her iin the mistake was made of adding too little 
lir i too much soda: and although the delivery is 
fai oft, its aikalinity is rather high. 
APPENDIX IV. 
uctions for Controlling Chemical Treatment. 
als Required.—Standard soap solution, Wank- 
\ eneth (1 em** = 0.001 gr. CaCo,) standard N/50 
at tion (1 ecm 0.001 gr. CaCO.) standard N/50 
‘ arbonate solution, must be free from bicarbon- 
at owdered ammonium oxalate crystals, methyl 
ol ind phenol-phthalein indicators 
atus.—Three 50 cubic centimeter burettes grad- 
la o 1-10 eubie centimeter. Three 8-ounce glass 
T d bottles, funnel and filter papers; two white 
‘ n basins, 444 inches in diameter, and one 70 
entimeter pipette 
()} cubie centimeters of the water are placed in 
a 1 bottle, and the soap solution run in in small 
qua ies at a time, and the bottle vigorously shaken 
after each addition As soon as lather appears, lay 
the bottle on its side, and observe if the lather per- 


r five minutes. When this is the case, read off 
‘ iantity of soap solution used and, because ol 
ome uncombined soap in the lather, subtract 1 cubic 


centimeter; the remainder is the total hardness A. 
When the water requires more than 16 cubie centime- 
ters of soap solution, it must be diluted with 70 cubic 
centimeters of distilled water, and 2 cubic centimeters 


must be subtracted from the reading. 
II rake about 120 cubie centimeters of the water, 


add about 4 grains of ammonium oxalate, shake, and 
let iand for 4 hour; filter, testing the filtrate with 
ammonium oxalate to insure complete precipitation, 
and take 70 cubie centimeters of this filtrated water 
and conduct the soap test as before. The reading less 


| cubic centimeter is the reduced hardness B 
il 70 cubic centimeters of the water are placed in 
porcelain basin, one drop of the methyl orange indi- 


itor added, and standard acid dropped in from the 


burette until the yellow tint just changes to rose pink. 
Read off the alkalinity (sometimes called temporary 
hardness), C 

IV 70 cubic centimeters of the water are placed in 
a porcelain basin and 3 or 4 drops of phenol phthaiein 
added If the water is acid, it remains milky (gener 
ally so with natural waters). In this case (1) add 
the standard sodium carbonate until a pale persistent 
pink color is obtained. Read off the phenol phthalein 
acidity, D. 


The water—especially softened water—may turn the 
phenol phthalein pink 

In this case (2) the 70 cubie centimeters are titrated 
with the standard acid until the pink color is almost 
destroyed. Read off the phenol phthalein alkalinity, E. 

rests on Hard Water.—Reagents required in pounds 
lor softening 1,000 gallons: 


Soda Ash 0.15 (A — 1-3 B—C) pound 

lime Case IV (1) (Water is acid to phenol 
phthalein.) 0.085 (2-3 B + C + D) pound 

lLLime.—Case IV. (2) (Water is alkaline to phenol 
phthalein.) 0.085 (2-3 B + C — 2 EB) pound. 

Using these values, the ratio of lime water to total 

Lime 
supply is — — 
13 + Lime. 


Tests on the Softened Water.—If an excess of soda 
ash has been added, the amount in excess—0.15 (A — 


SB C) pound—is negative. 
When too little soda ash has been added, the insuffi- 
ciency is 0.15 (A 1-3 B— C) pound, as in the un- 


treated water. 
If too much lime has been added, the amount in ex- 


cess is 0.085 (2 C 2 E — 2-3 B) pound. 
If too little lime has been added, the insufficiency is 
0.085 (2-3 B+ C — D) pound, as in the untreated 





water. 





FERTILIZERS FROM FISH WASTE OR REFUSE.7 
By Cuaries H. STEVENSON. 


Even in the food fisheries large quantities of mate- 


rial re obtained which cannot be used for food. This 
incindes not only non-edible species, but also those edi- 
ble varieties wkich are not marketable, owing to such 

I il conditions as lack of transportation facilities 
o1 slut in the market. It likewise includes the re- 
Ise in dressing fish for the markets and for canning, 
drying, salting, ete. 

! nerly, when the markets were overstocked dur- 
ing warm weather, large quantities of fresh fish spoil- 
ec and were suitable only for fertilizer. Even so 
choice a variety as the mackerel has been used for 
enriching land when taken in larger quantities than 
could be used for food purposes. In 1880, for instance, 

- = used instead of c.c.. in conformity with the arrangement re- 
Cor ed (Proceedings, 1900, June, page 394). 


United States Fish Commission Report of 19°” 
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when the total catch of mackerel in New England ap- 
proximated 132,000,000 pounds, 500,000 pounds of small 
fish were reported as having been used in Massachu- 
setts as fertilizer.* 

Previous to 1870, according to Capt. N. B. Church, 
many thousand barrels of scup and sea bass, taken in 
trap nets between Cape Cod and Montauk Point, were 
purchased by farmers and spread on the land. Mr. A. 
B Alexander states that large quantities of shad taken 
in the Columbia River are used for fertilizer. With 
the development of fish freezers and the improved 
means of communication and transportation this waste 
ts much reduced. Yet the aggregate quantity of food 
fish received in bad condition, or which “goes bad” in 
the markets, in the course of the year, is very large 
in any populous city. During 1899, according to the 
Fish Trades Gazette, the quantity of fish condemned 
by the officers of the Fishmongers’ Company in Lon- 
don was 1,520 tons, of which 232 tons were plaice, 228 
tons Norwegian herring, 169 tons haddock, 94 tons 
mussels, 80 tons skate, 70 tons whelks, and 60 tons of 
periwinkles. In New York city the quantity of spoiled 
fish condemned during the summer amounts to several 
hundred thousand pounds each year.j 

Before the development of the sardine industry in 
Maine, the small fish taken in connection with the 
smoked herring business were commonly converted 
into oil and fertilizer. After the oil had been extracted 
by boiling and pressing, the chum was broken up, 
spread on a board platform, and dried by the action of 
the sun. It was then ground, bagged, and sold at $12 
to $16 per ton. 

About fifteen years ago a factory was established at 
Pillar Point, on the shore of Lake Ontario, for convert- 
ing the surplus alewives occurring in that lake into 
fertilizer. The fish, obtained by means of seines and 
pound nets, were cooked for about 20 minutes in steam 
chests, permitted to drain for an hour, and then sub- 
jected to pressure in circular curbs holding about five 
barrels of chum each. The scrap was dried and ground 
and sold to the farmers for about $20 to $25 per ton. 
It is reported that in 1886 1,000,000 fish were utilized, 
yielding 500 gallons of oil and 63 tons of fertilizer. 
Along the shores of the Great Lakes and other waters, 
quantities of dead fish have been washed up in wind- 
rows, furnishing a harvest for the farmers in the vi- 
cinity. 

In the pound-net fisheries of Cape Cod many skates 
and other “poor” fish, taken incidentally with the food 
fish, are converted into fertilizer If these contain 
much oil, it may be extracted by boiling and pressing. 
Ordinarily, however, the fish are dried without pre- 
vious treatment Especially is this the case with 
skates, which in some instances are suspended in rows 
above the ground until thoroughly dry, and are then 
eround fine \ large quantity of these fish hanging 
from a series of flakes or rails presents a very curious 
sight. 

The quantity of waste and spoiled fish, however, is 
small compared with the very large amount of viscera 
and other offal resulting from dressing fish. The de- 
crease in weight in dressing ranges from 15 to 35 per 
cent of the round weight, according to the species of 
fish and the season of the year. Assuming an average 
decrease of 25 per cent, it appears that in dressing the 
900,000,000 pounds of food fish produced in the United 
States each year the refuse amounts to 225,000,000 
pounds, or 112,500 tons. While this is a very large 
amount in the aggregate, it is so widely distributed 
that the quantity at any one place is not of great im- 
portance, and usually its disposal is a sanitary problem 
rather than a source of revenue. In dressing fish at 
sea the waste is almost invariably thrown overboard 
In the cities this material is usually combined with 
and handled in the same way as other market refuse. 
At the canneries where large quantities of fish are 
dressed, as in the salmon canneries of the Pacific coast, 
and the sardine canneries of Maine, the refuse is now 
in many cases rendered into oii and fertilizer. 

In case the fish dressings contain little oil the in- 
ducements for utilizing them are not great. Water 
constitutes a very large proportion of the viscera, the 
quantity ranging from 65 to 90 per cent, according to 
the species and the season. Even when the moisture is 
largely removed the quantity of fertilizing substances 
in the dried material is small However, if the quan- 
tity of oil in the waste is sufficient to pay the cost of it: 
extraction, it is usually profitable to perform the slight 
additional labor necessary to make the materia! suit- 
able for fertilizer. The manurial content of fish heads 
is relatively large, and whenever they are accumuiaied 
in large quantities their conversion into fertilizer is 
profitable. 

A convenient process of converting a small quantity 
of refuse from dressing fish into fertilizer is to store 
it in a receptacle made in the ground. This should be 
about 5 or 6 feet deep, with the area depending on the 
amount of refuse, but usually about 6 feet square. It 
should be dry, and if the soil is sandy some clay should 
be spread at the bottom. First is placed a layer of 
wood ashes a few inches deep and then an equal layer 
of fish refuse covered by a sprinkling of lime. Then 
follow another layer of ashes, one of fish refuse sprink- 
led with lime, and so on until the hole is full It 
should be covered with earth or sod and these covered 
with weighted boards and permitted to so remain for 


* Report U. S. Fish Commission, 1881, p, 219. 

+ During the interval between Wednesday, June 30, and Wednesday 
July 14, the authorities of the health department of New York city con- 
demned as unfit for food, 41.650 pounds of fish. Of this amount, 39,650 
pounds were seized in the Fulton Fish Market, the remaining 2,000 pounds 
being condemned bv the local inspectors among the retail dealers in vari- 
ous sections of the city. (The Fishing Gazette, 1902, p. 458.) 
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several. months. The fish refuse quickly disintegrat: 
and becomes mixed with the ashes, forming an excel 
lent fertilizer 

Since 1875 the skins and bones resulting from the 
preparation of boneless codfish have been used for fer- 
tilizing purposes. After desalting them and extracting 
the glue, the remaining material is dried and sold for 
$15 or $20 per ton. The annual product amounts to 
about 3,000 tons. Most of this is produced at Glouces 
ter, Mass., with smaller quantities at Boston, Province 
town, Portland, and Vinal Haven. According to analy 
ses, this fertilizer contains about 10 or 12 per cent of 
phosphoric acid, 8 or 9 per cent of nitrogen, and 5 or 
6 per cent of moisture 

The refuse in preparing oil from livers of cod, 
sharks, and related species, from heads of halibut, 
sturgeon, and swordfish, and from other materials is 
also dried and sold for fertilizer The liver scrap 
formerly sold at $8 or $10 per ton, but at present its 
market value is only about half of that amount. Fe1 
tilizer made from fish heads is especially rich in phos 
phoric acid. A sample of guano made in Boston from 
fresh cod heads showed 20 per cent of phosphoric acid, 
61, per cent of nitrogen, and 3% per cent of moisture, 
and a sample of that made from fresh halibut heads 
contained 13 per cent of phosphoric acid, 5 1-3 per cent 
of nitrogen, and 5 per cent of moisture. 

An important fish fertilizer in Nerway is made from 
the refuse in dressing cod for drying, consisting prin 
cipally of heads and backbones. 
dried by spreading them on the rocks and are then 
broken and ground to the condition of coarse bons 
meal. In some localities the refuse is first steamed, 
to facilitate the drying and grinding. The utilization 
ot these materials for fertilizer was begun about 1855, 
and the industry is centered at the Lofoden Islands, 
the location of the principal cod fishery of Europe. 
The present annual production is said to be upward of 
16,000 tons of prepared scrap, about 20,000,000 cod 
heads being utilized for the purpose. 

According to a report made by Consul-General 
Crowe, of the British service, the heads and bones ar+ 
first partly dried in the open air and then cut into 
small pieces and thoroughly dried in a kiln When 
all but 12 or 15 per cent of moisture has been driven 
off, the materials are crushed and then ground between 
millstones to the fineness of corn meal. The heads and 
bones are crushed separately, but are mixed together 


These are merely 


before the grinding process, the usual proportion of 
the mixture being one part of the backbones to five 
parts of the heads. Chemical analyses indicate an 
average content of water 13 per cent; organi« ub 
stances 49.3 per cent, of which 8 per cent is nitrogen 
and 7.6 per cent ammonia; and inorganic substances 
37.7 per cent, of which 14.9 per cent is phosphoric acid 

In utilizing whales at the Norwegian stations estab- 
lished in connection with the taking of these cetaceans, 
the flesh and bones are commonly prepared as fertil- 
izer after the extraction of the oil. The blubber and 
the fat-lean are first removed from the flesh for oil 
rendering, and then the flesh is cut into strips or 
minced in a machine and boiled with steam under 
rressure. As described by Michael Winnem, in Chem 
ische Revue, the receptacles for boiling the flesh are 
horizontal iron cylinders provided with close fitting 
openings. They are also provided with two outlet 
pipes, one at the very bottom, for removing the water, 
and the other about 4 inches higher up, for drawing 
off the oil. The flesh is spread on three superimposed 
perforated trays or false bottoms, and subjected with 
in the cylinder to steam at a pressure of 40 or 50 
pounds to the square inch for ten or twelve hours At 
the end of that period the flesh is removed and placed 
in drying ovens. These are built of brick, 20 to 25 feet 
high, and fitted with internal sheet metal trays, which 
are mounted alternately on the sides of the oven and 
ona central revolving shaft The latter carries a 
number of slanting scrapers which revolve once in 5 
minutes and slowly force the flesh from one tray to 
the next lower ones in succession The descending 
flesh is dried by the heated air from a coke fire, which 
enters the oven at the top and passes out through an 
opening at the bottom. 

The process is somewhat slow, the output during 
iwenty-four hours not exceeding 2 tons for each oven. 
If desired, the fertilizer may be ground in a mill. The 
bones are broken and treated in much the same man 
ner as the flesh. After boiling they are crushed in a 
disintegrator, ground in a bone mill, and mixed with 
the flesh scrap. An analysis made by Krocker of Nor- 
wegian whale fertilizer indicated 7.63 per cent of nitro 
gen, 13.45 per cent of phosphoric acid, 14.69 per cent 
of lime, and 0.15 per cent of magnesia in a sample 
containing 5.35 per cent of moisture. The market 
price is about £5 per ton. In the bottle-nose fishery 
the oil is commonly extracted at sea, as in case of the 
American whale fishery, and consequently it is not 
practicable to utilize the flesh and bones as fertilizer. 


Gilding with the Brush or with Ormolu.—This not 
very strong gilding can only be performed on small 
surfaces and is used for “touching up” small defect 
in a finished article which are not serious enough to 
render re-gilding necessary. The process is perform 
ed by means of bronze-gold powder, which is sold in 
all colors. It is cheaper to buy it ready made than 
to prepare it. The powder is mixed with some color 
less spirit-varnish and spread over the defective part 
with a thin brush, the object being afterward warmed 
in a drying-stove or by a charcoal fire. Every gilder 
should have a complete assortment of these powders 
on hand; their use will often save him much trouble.— 
Der Metallarbeiter. 
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WASHINGTON.* 


4 COSTUMED FROM TAMPICO 


By HARLAN I. SMITH. 
rik following is a description of a remarkable speci- 
men rig ) ecured June ( 903, by the writer 
while making an irchwological reconnoissance of 
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many ol 


These 


region have used 


ite for a single grave. 


Indians of this 


knolls, each 


historic 


these as a 


graves, which are located in the tops of the knolls, are 
usually marked by large river pebbles, or, in some 
cases, by fragments of basalt, that appear as a circular 
pavement projecting slightly above the surface of the 
soil (See Fig. 1.) 











Fig. 1.—A GRAVE IN A KNOLL SURROUNDED BY “SCAB LAND” NEAR TAMPICO, 
WASHINGTON, 
be bill t ight marks the western end of the desert and the beginning of the timbered ‘and 

the Yakima Valley for the American Museum The particular grave in which this specimen was 
of Natura! Histor) It is made of antler, is 247 found was indicated by irregular and jagged basaltic 
millimeters long, from 2 to millimeters thick, and rocks which formed a pile, about 8 feet in diameter, 
is engraved on one surface to represent a human fig- on top of an ash dome, located on the bottomland 
ure in costume This specimen was found in the grave about 600 feet north of the Atanum River, and about 
of a child about six years old, which was situated near 15 feet above the water-level 

Tampico, in the Atanum Valley, Yakima County, Wash- These jagged rocks and the soil which had accu 
ington. The place ibout eighteen miles west of old mulated between them extended down to a depth of 
Yakima, three feet from the surface, where a box or cist was 











TAMPICO SPECIMEN WAS FOUND. 


% 





Stone cist in opened grave. 


Fie. 2.—GRAVE IN WHICH 

In this arid ion are stretches of country locally 
known ag cab and on which are occasionally 
groups of low dome-shaped knolls from about 50 to 
100 feet in diameter by three to six feet in height 
These noll onsist of fine volcanic ash, and apparent 
ly have been heaped together by the wind. The pre- 

* Abstracted fr eB i f the American Museum of Natural 
History, V xx, Arti xvi, pp. 196-208, 


found, which was formed of thin slabs of basaltic rock 


about 2 feet long by 11, feet wide, and from 11% to 

inches thick, with thin, sharp edges. These had 
been placed on edge—several to form the sides and 
one or two to form the ends. The cist thus made was 
covered with two large flat slabs which projected be- 
yond the sides of the box (Fig. 2.) There were no 
slabs or other rocks forming the floor to the cist, 
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which was filled with soil that had worked in betw: 
the stones. 

This was the only grave in which we found a st 
cist, the other graves being more or less filled, f: 


the skeleton to the surface, with irregular rocks 
pebbles. 

This cist may be perhaps best described by stat 
that it resembled very much the stone graves of K 


tucky and Ohio, excepting that limestone was not h 
and that the position of the skeleton and 
character of the objects found within were not simi 


used 


to those usually observed in the stone graves of 
Mississippi Valley. It is also to be noted that hi 
we have a pile of jagged rocks over the cist, as is 
dom the case in the East 

Within the box and about on a level with the low 
edges of the inclosing slabs was the skelet 
of the child It lay upon the left side 
head toward the west, facing north, and with the kne« 
flexed close to the chest The skull is slightly 
formed by occipital pressure Under the body, s« 


tered from the neck to the pelvis, were found eightes 


dentalium = shells Ten of these are ornament 
with engraved designs and resemble the ¢ 
graved dentalium shells found in the Thompson Rive: 
region 4 small piece of bone and some charcoa 
were also found in this grave 

The grave and the specimens that were found in 
seem to antedate the advent of the white race in tl 


region, or at least to show no European influence. © 
the other hand, there was no positive evidence of the 
great antiquity 

The antler figure lay 
bre of the child, with 


under the 
surface 


horizontally 
the engraved 


vert 





ANTLER. 


Half natural size, 


Fie. 3.-FIGURE MADE OF 


From a child's grave near Tampico, Washington, 


the costume is apparently a man’s, it would seem that 


the child had been of that sex. An ear-shaped pro 
jection may be noted on each side of the head-dress 
too far from the head to indicate the ears, which aj 
parently are omitted These projections are perfor 
ated with two holes, and were probably intended t 
fasten the figure to something or as places of attach 


ment for decorative or symbolic objects, such as feath 
Below the nose are faint suggestions of an orna 

The are of the shape of a parallelogram 
with rounded corners. These, with similarly shape: 
figures on the inner hair-rolls, and on 
the hands, knees, and insteps, slightly resemble a mo 
tive common in the art of the coast the northwest 

Above the face is a zigzag line which may 
painting, head-ring. The zigzag is 
form of decoration on the head-bands of th: 
Sioux. Above the head, arranged in a semicircula 
row, are certain oblong forms which may indicat 
feathers. The middle form in this row, however, 
marked with a circle. At both the bottom and top 
this row are three incised lines forming an arc. Base 
on the one of 
angles slightly in relief. These do not 
ers in a realistic way, but closely resemble the 
ventional paintings made by the Sioux on _ buffal 
robes. These paintings have been called sun symbol! 
but are interpreted by the Sioux as the feathers of 
war bonnet or other head-dress. Paintings or tattox 
ings, representing the ribs, or the ribs themselves, a! 
indicated by ridges. A bracelet, band, or figure pain 
ed or tattooed on the apparently bare arm is indicate 
in the middle of each by vertical hachure connectin: 
pairs of parallel lines. 


ers 
ment eyes 


head-dress or 


to 
represen 
tattooing, or a 


common 


are isosceles tr 


represent feat! 


outer these incisions 


col 


up. As 
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gs begin at the bottom of the apron, from 
ey are set off by two horizontal incisions 
ions on the legs probably represent painting 
oing, since the designs seem to be horizontal 
xtend all around the legs, while on leggings the 
are usually vertical and on a flap at the outer 


moccasins, unless bead or quill work on or improbable 
wrinkles in the moccasins are indicated by them. The 
reverse of the object is plain 

The Indians of this region have painted with red 
and white on the basaltic cliffs in various parts of the 
Yakima Valley. Many of these paintings represent 
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Fie. 4.—PAINTINGS ON BASALTIC CLIFI 
COWICHE CREEK 


de of the leg, the knee being disregarded. Catlin 
figures paintings on the arms and legs of the Man 
lans imilar to the patterns on this carving. The 
custom Is not rare, especially in connection with 
elaborate ceremonial costumes such as are represent 
ed by this figure. The concentric design probably is 
related to the wheel, sun, or spider-web pattern com- 
mon as a symbol on the shirts, blankets, and tents of 
ie Plains tribes 


‘S AT THE WEST OF THE MOUTH 
, WASHINGTON, 


White representations of haman bhe¢ 


7 


ids with feather head-dresses, 


human heads, and some of them the whole figure. 
All of these are represented with a feather head-dress 
Those shown in Fig. 4 are on the south side of the 
Natches River at the west of the mouth of Cowiche 
Creek and only fourteen miles from Tampico 

Similar heads and figures, each with a feather head 
dress, are represented by lines pecked into the sur 
face of the basaltic columns on the eastern side of the 
Columbia River at Sentinel Bluffs. These are only 
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that resemble this One consists of seven frag 
ments of a thin piece of antler found by Mrs 
James Terry at Umatilla, Oregon, only about 83 
miles in a southerly direction from Tampico Be- 
low the chin, at the left, are four incisions in a 
raised piece. This seems to represent a hand held 


AS 
“mn - 9} 





Fig. 5.—FRAGMENTS OF A FIGURE MADE OF 
ANTLER. 


From Umatilia, Oregon, collected by Mrs. James Terry 
Half natural siz 


yee. ant ap 
} 
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Fia. 6,—QUILL-FLATTENER MADE OF ANTLER. 


From the Dakota at Pine Ridge, South Dakota, collected by Dr. Clark 
Wissler, Quarter natural size, 


with the fingers to the neck 4 foot, with four toes 
in relief projecting above the brow as high as do the 
eyebrows, rests immediately above the upper horizontal 
incision and apparently indicates that some animal, 
possibly a bird, stood upon the human head. The frag- 
ment, however, is not sufficiently large to settle these 


























Figs. 7 AND 8,—PICTURES, SOME OF THEM REPRESENTING HUMAN 
HEAD-DRESS, PECKE 


Fig. 7 
he two feet, taken together with the lower portion 
e legs, resemble a divided hoof The divided hoot 
ommon design among Plains tribes. The vertical 

. 
nS painted or tattooed on the feet These lines 
© against any idea that the feet are incased in 


ons on the feet probably represent the toes, ¢ 


HEADS AND WHOLE FIGURES, EACH WITH A FEATHER 


D IN BASALTIC COLUMNS AT SENTINEL BLUFFS, WASHINGTON. 


forty-seven miles from Tampico, and are shown in 
Figs. 7 and 8 

In general the shape of both the painted and pecked 
full figures resembles that of this specimen and the 
one shown in Fig. 6. 

There are only two specimens, of which I am aware, 


Fig. 8 


points. Two of the other fragments are apparently in- 
tended to represent the heads of dogs The eyes are 


indicated by the common circle and dot design; while 
the nostrils in one are represented by drilled dots. 
The animal heads and the feet and hands suggest the 


possibility that in some cases animal forms were con 





88NTR 
nec it? ne figure i or the Northwest coast 
he } eneral stvle of art of the object is not 
fai Kwakiutl wor t more like the carv 
f Puget Sound and the lower Columbia River 
rhe i hat he irving of his face is more in 
plair he intent of the author of the 
mi 0 pecimel 
Che ther pecimen 1 quill-flattener, made ofl 
er | ) It wa ybtained by Dr. Clark Wiss 
mn he Dakota at Pine Ridge South Dakota 
hoa made reference to other objects of the same 
ol amor he tribe Porcupine quills were flat 
res ! vith he humb-nail The object in gen 
" esemble I hape and size the pecimen from 
ampico Phe ight indications of the hair or head 
‘ he leeply it eve and noutl n the con 
ve he ole ) ar t he ile of the 
ead ind the method of indicating he arn by lits 
ettir hem off from the body, are all details which 
empha é hi eneral esemblance rhe echnical 
vor] bout i ood a hat rf he Tampico pect 
el i he art worl nferior On the urface are 
vent vV-six orizontal in« ion which were nterpreted 
eal ount Che eneral hape of the ody and 
he ow of dot ire imilar to those of the figure 
‘ ed on the iff at Sentine Bluff See Fis i.) 
rhe Tampico pecimen may have leveloped trom 
| l-flattener which mplement was probably of 
ommon and characteristic use among Indian mothers 
’ miv of the plains t also as far west as Tam 
0 if the result of h a development, it had prob 
\ ost ts lomesti Ise ind become entirely ym 
“il 
The head-dress seem o be a so-called war bonnet 
nd would indicate that the figure was that of an im 
Ortant personage perhap i iggestion of what had 
een hoped for the hild osition in the tribe or after 
leath rhe arn ody es ind feet are apparently 
ire and ornamented with ceremonial painting while 
hou he aist in apron The whole object seems 
i rather high order of art to be a mere child loll 
! t wo eem more ylausible o consider it as an 
matics fizure he eneral style of art and cos 
I ndicated show little or no resemblance to those 
he Northwest oast but a trong relationship to 
hose o he lair 
ELECTROCULTURE.* 
Lae hich oth interesting and encouraging has 
0 on me een remarked in Europe, and that 
hie hange hat wcurred, after everal ears of 
omnolence nh tavor f he ipplication of electricity 
oO ager ilture ( only or ! wtuating of al inds 
ot arm achir { > TO uickentit he egeta 
ion f plan I he ermination f eed In 
France l Vit é of Ag ure quite recently nt 
o the prefect ind ibprefects a ircular giving in 
truetions for in every way facilitating the application 
f electricity to the iral districts, and setting forth 
he advantages to ly erived therefrom by agriculture 
nad the ndustrie n eneral It must be admitted 
hat our contributor, M. Guarini, has greatly aided 
this movement y his numerous articles and lectures 
pon the bject In Belgium, matters are in a still 
more advanced state ince the interesting question of 
electricity in agriculture a ween introduced into the 
rriculum of universitie 
Che Minister of Agriculture has found the ubject 
ufficiently nteresting o commission M. Guarini to 
evelop it il he Agricultural Institute of Gembloux 
nh a course of lectures embracing the ubjects men 
oned further iloms Che first ind econad ectures 
have already been delivered The second of these, it 
hich M. Guarini elucidates the nteresting question 
ft electrocuiture merit pecial notice 
We cannot dwell upon a description of the numer 
ous experiment made and the numerous apparatus 
employed, nor upon the contradictory results obtained 
by experimenter n different countries As regards 
the atter hey may ¢ ummed up in the tatement 
hat the products obtained by electroculture are more 
ibundant, come in earlier ind are finer than those 
obtained in the natural way On the contrary ve 
hall peak at ome length of he new and original 
deas put forth by M. Guarini, and also of his theoreti 
al attempt to explain, chemically and mechanically 
he valuable result that are obtained by applying 
electricity to egetation 
During he ast forty years, especially ince the 
ime of the German Sachs ur ideas concerning vege 
table yhvysiology have become very clear At present, 
ve ery easily explain the function of every plant 
rgan ts aisor etre ind its form We cannot 
emarks M. Guarini ay as much concerning pine 
needles and especially the awns of the cereals On 
he other land, we know many hings concerning the 
unction of chlorophy ind especially of what con 
ind what is required to stimulate it and render 
ore active But, on the contrary, we are entirely 
! Nhe lari t o now arvonic acid decomposed 
n the ilorophy! into carbon and oxygen 
Here M. Guarini asks whether, in our time, when so 
ins nings ire explainer V electric phenomena 
! vhen earthquakes and aurore boreales are ex 
1ined in the same way, and when we know that heat 
! ial ure lectro-magnet i ibrations of the ether 
ve are 0 tuthorizes n believing that the ife of the 
ul Lise ust ipon an ectric phenomenon He 
nin na t ind iemonstrates if to be fe) In 
he fir ue e remarth tha he awns of the flower 
me f cereal in he needles of conifers serve to 
* Specially pared by r Beigiat rrespondent 
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absorb and disperse electricity In the second place 
he says that, contrary to what is believed and taught, 
t is not electricity that in certain cases is capable of 
acting as a substitute for light in the accomplishment 
of the chlorophy! function, but it is the light of the 
sun or of are lamps which is able to do the work of 
electricity. The best proof of this fact is found in 
he following experiment 4 plant placed in a pot 
and inclosed in a metallic cage (Faraday’s) will die 
although exposed to the sun, because, says M. Guarini 
t is withdrawn from the indispensable influence of 
itmospheric electricity and especially of the electri 
radiations of the sun. On the contrary, if a plant is 
in absolute darkness, it is capable of yielding much 
finer, earlier, and more abundant products, provided a 
Apropos 
of the experiment with the Faraday cage, M. Guarini 


judicious electric treatment be applied to it 


emarks that in order that the plant shall die, it must 
0 in a pot completely surrounded by the metallic 
When, in fact, it is in the ground, the influence 





he solar electric radiations and of the current 
which passes from the atmosphere to the ground, but 
not that which passes from the latter to the atmos 
phere, will have been completely abolished every time 
hat the potential of the earth changes from its habit- 
al negative to positive, as when, for example, it rains 


hails, or snows 


When a plant put in the ground and surrounded 
vith a metallic cage, it does not n fact, die com 
pletely, but, as the experiments of Grandeau and Le 
lere have proved, there is a diminution of from 50 


o 70 per cent in the leaves and stems and of from 
0 to 60 in the seeds and fruit, which does not occur 
vhen the cage does not exist 

After this indispensable preamble, M. Guarini ex 
plains the influence of electricity upon the principal 
ital functions of the plant, that is to say, nutrition, 
respiration, and transpiration 

NUTRITION 
1.) Aerial Nutrition The current that passes 


hrough the plant from the atmosphere to the ground, 


or ( ersa, decomposes the carbonic acid in the 
hlorophy! into carbon and oxygen M. Guarini tried 
he following experiment He injected carbonic acid 


nto a vessel of water in which were two electrodes 
connected with a 110-volt current, when there at once 
formed a deposit of carbon at one of the electrodes 
He states that, in conjunction with Dr. Samarani, of 
he Agricultural Institute of Gembloux, he has ob 
ained formi ildehyde For thi purpose, special 





onditions of voltage and amper: are requisite. All 
this ay M. Guarini ; in perfect accordance with 


he experimental results obtained by Walther in his 


experiments on the synthesis of sugars by electrolysis, 
ind in which the raw material was decomposed by 
j 


arbonic acid 


Nutrition n the Soil-—The natural currents 
that traverse the round (telluric currents) or arti 
ficial ones (from batteries accumulators, dynamos 
et decompose the chemical products that exist there- 


n and that have been added thereto and form others 
nore assimilable by plants 

) Distribution of Aliments.—There is something 
electric current When a current is 


naterial in tl 
nterrupted and the tension is sufficient, there occurs 
1 passage of gas from the positive to the negative pole. 
In are lamps on the one hand and electrolysis on the 
ther, there is a transfer of matter from the positive 
o the negative pole M. Guarini recalls the experi 
ments of Prof. Heamstropf. of the University of El 
ingford, who caused water to rise in a capillary tube 
placed in a bow! in which was also plunged the posi 
tive pole of a static machine, the negative pole being 
connected with the top of the capillary tube. When 


herefore, the potential of the earth is positive, or is 
made so artificially, and the potential of the atmos- 
phere becomes negative over the plants, the current 
that goes from the ground to the atmosphere carries 


along with it the water and nutritive substances, that 

to say, quickens the circulation of the sap. 

RESPIRATION 

This consists in causing oxygen to enter through the 
pores of the capillary vessels When a current passes 
from the atmosphere to the ground, oxygen is carried 
n the direction of the current, that is to say, from 
top to bottom of the plant, and is driven with more or 
ess force into the pores, thus accelerating respiration 

PRANSPIRATION 

This consists in driving out of the plant the gases 
of combustion, carbonic acid, and water vapor When 
a current traverses a plant from bottom to top, the 
opposite of respiration occurs, and the gases of com- 
bustion are driven out of the pores To all these 
chemical and mechanical effects must be added another 
and quite important one. Prof. Lemstrém has proved 
that when an electric current of high tension is ap- 
plied to plants, there occurs a production of ozone 
n large quantity, nitric acid, nitrous acid, and (per- 
haps) ammonia Now, we know that the nascent 
oxygen of ozone is very active, as is proved by the 
remarkable greenness of plants after a storm It re- 
sults from this, says M. Guarini, that, for respiration, 
t is necessary that the plant shall be traversed by a 
irrent going toward the ground, and that for tran- 
piration it hall be traversed by one going toward 
he atmosphere, while for nutrition the direction of 
the current is of no importance. Since nutrition and 
respiration are the two most important functions of 
plant life (transpiration being the consequence of it), 


it 


best result is obtained when the plant is traversed 
hy a current going toward the ground, and this would 


correspond to the normal electric state of the atmos- 
phere and earth. In order to prove that experiment 
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n accord with theory, M. Guarini projected 
the screen a slide from a negative obtained by Pr 


Lemstrém in the experiments that he made wit] 
static machine of his invention In this picture 
was possible to see and compare the results obtain 
with carrots that had been submitted to an atmosphe 
which had been electrified positively, negatively, ar 
not at all. When the atmosphere was electrified nex 
tively, the carrots were better than when there w 
no electric treatment In this case, as we have sa 
there was a quickening of the nutrition and transpi 
tion. The results are incomparably better when 
atmosphere is electrified positively, that is to sa 
when we have a current that goes toward the ear 
In this case not only are the nutrition and respiratio 
quickened, but, what is more important, a_ large 
quantity of carbonic acid is forced into the plant, th 
is to say, a larger quantity of nutriment. The pictur 
shown by M. Guarini proved in addition that the 
sults are deplorable when both kinds of currents 
applied 

M. Guarini remarks that in order to derive the grea 
est benefit from the electric treatment, it is necessar 
(1) to put the plant in a position in which there 
much more carbonic acid in the air, which can 
done perfectly in completely closed greenhouss 
and (2) to habituate the plants, perhaps, after a 
tain number of generations, to a forced alimentatior 
respiration, and transpiration, and thereby to a mu 
more rapid life. By these means and by judicion 
electric treatment, it will be possible to urge the pro 
duction of extreme limits and obtain several crops 
year 

As for the source necessary for the electric treat 
ment, M. Guarini mentions the three following ones 
(1) Atmospheric electricity Any of the arrangs 
ments employed completely answers the object aime 
at It is necessary to employ atmospheric current 
much more elevated than those that have been use 
up to the present, for the purpose of having hiz 
enough differences of potential between the top of 
stems and the ground and of having them sufficient 
overcome the resistances of the plants and the stratum 


of air that separates the lower part of the stems of the 
plants. This layer of air is where there is a produ 
tion of effluvia and consequently of ozone (2) Stat 
machines. These M. Guarini rejecis for the moment 
because they are costly, easily get out of order, and 
do not produce the intense effects desired (3) Con 
tinuous current and high-tension dynamos. These ar 
cheap and strong apparatus, and, when employed 
place of atmospheric currents, it is possible to regi 
late the electric treatment at will 

On this subject M. Guarini recalls the fact that 
Society of the Electric and Mechanical [Industries of 
Geneva has recently constructed a continuous curren 
dynamo capable of generating one ampere at 23,000 
volts, and that, by coupling three of these machines in 
series, it is possible to obtain a 69,000-volt continuous 
current, which is more than sufficient for electrocul! 
ure Finally, M. Guarini concludes by saying that the 
life of the plant is an electric phenomenon that can tw 
regulated at will. The agriculturist will no longer lh 
a common laborer, but a skillful electrician, who, like 
an engineer in his cab, will direct, from his table in the 
farmhouse, the sprouting and growth of his carrot: 
potatoes, and cabbages. 

THE RECENT PROGRESS OF TANNING AS A 

CHEMICAL INDUSTRY.* 
By J. T. Woon 

| NEED scarcely say how much | appreciate the hono 
you have conferred upon me by electing me chairmar 
of your section I assure you that it will be my en 
deavor to merit this honor, and to do all I can to pro 
mote the interests of the section In opening the ses 
sion I was in some doubt as to what | could say that 
would be of interest or value. In Plato's “Charmides 
Socrates is made to say, “If everybody did what they 
have the most science of, we should no doubt have 
everything done most scientifically: and as I suppose 
| have more of the science of tanning than anything 
else, it seems to me better to talk about that, even at 
the risk of trying your patience, than to venture upon 
the unknown ground of a general introductory address 

Eight years ago (October 5, 1895) I had the honor to 
deliver the introductory address to a course of le 
ures on tanning to the students of the Goldsmith 
» set forth some o 


Institute, in which | endeavored t 
the advances which this great industry owed to s« 
ence. The subject of technical education, which 

touched upon in my previous address, is too wide 

be discussed here to-night A littie knowledge is sai 
to be a dangerous thing, but I would like to say tha 
if a man takes an interest in his work, if he loves 

he must and will want to know all there is to 

known about it; whether such knowledge will be 

practical use to him depends entirely upon the char 
acter of the man, but it is ridiculous to suppose that 
can be hurtful to him. I propose to-night briefly 
review the progress made during the past eight yea 
and, perhaps, to indicate the probable course of « 
covery in the near future. I may say that much < 
the ground I am about to traverse has been covers 
by the valuable Cantor Lectures of Prof. H. R. Procte 
delivered in April and May, 1899, and by his “Leath 
Industries Laboratory Book” (1898), and quite recen 
ly his “Principles of Leather Manufacture” (1905 
Only last year two new tanning schools have bee! 
opened, one in Turin, through the exertions of Signo 
Andreis, very completely equipped with machinery an 


* Read before the Society of Chemical Industry. 
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scientific interest It consists in chemically 


calcium hydrate in the substance of the 
liquors 
skins are treated with a solution of 
1,024) in a drum for three or 
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hours \ 


soda sp. gr 


(sp oT 1.020) ior one to wo 


decomposition takes place according to the fol- 


1g formula 


2Na0OH Cac! Ca(OH) 2NaCl, 


austic lime being formed in the fibers of the skin 


way the same amount of lime i introduced in 


six hours as by the usual method in seven to 
It is that the 


he skin in the same way as ordinary 


urious process aoes not 
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ever it goes into the tan liquors, and 1n my opin 





ee 10 liming as to puer 


Passing from ming to bating, the action 
dung bate, which is used on almost all light 
io prepare them for the tanning proces 


as been investigated by the author, and some 


results published this ournal SYS O10 


Notes on ie Constitution 


Action of the Dung Bate in Leather Manu 


In these papers the lines on which culture 
might be practically applied to the bating 
were indicated Such a bacterial bate ha 
upon the market by Dr. Popp and I 

of Frankfort-on-Main inder ie name of 


These authors have independently nvesti 


tried the ac 


pure cultures of over 100 different pecies on 


heep, and goat skins are now being KK 


arge seale 


Process One of the most interesting op 


in the course of preparing skins piekling 


the raw skins vhen ready for inning, ar 


instead in a bath of sulphurie acid and sali 


as I am aware, this process has been investi 

its scientific aspect by Procter only Prin 

ples of Leather Manufacture.” ». 89; Cantor Lectures 
19), but I believe that a systematic and thor 

of the physical behavior of skin, under 

influence of acids and salts, will prove a fertile 


discovery in the future I might occupy the 
onsideration of this process 
nstance of it 


Pickled skin will 


mention oniy one Importance 


have indicated 


absorb basic chrome salts from a concentrated 


without damage to the fiber of the skin If 
romium sulphate be used it appears to displace the 
vdrochlorie acid on the fibers his can then be wash 


and the chrome remains fixed in the skin I 
some of our re 


laboratories will take up the study of the pro 


and publish the results 


Liquors.—The bacteriology of 


was thoroughly studied by the 


of Tan 
liquors 
Andreasch, of Vienna, his work “Gahrungs 
Gerbebriihen’ journal, 1896 
important hitherto carried out in 


(this 


liquors, and showed the 


\ore important results of his researches may be briefly 


Putrefactive bacteria from the hides, 


accommodate themselves to the 


and thereby furnish the chief 


liquors which are in use, the production of acid is 


Acetic 
fresh tan liquors is the chief acid, is 
formed by two processes: (a) the 


by yeasts from the glucoses of 


separate 


non-tannins, and (b) the fermentation of the alco- 


In tan liquors, acetic acid is 


irom 
several 


acetic bacteria 


directly 4 


Lactic 
both 


carbohydrates 


produced by species of bacteria 


ym the sugars and other carbohydrates of tan liquors 


supply 


nitrogenous nutriment is necessary for its produc 


the 


greater part of which is furnished by the 


Butyrie acid occurs in traces only in sound 


iquors 


Concentrated Extracts In the tanning 


proper the principal change is the large in- 





crease in the use of strong extracts, the most import 
ant being quebracho. Solid extracts made from this 
wood contain from 60 to 70 per cent of tannin, and 
are cheap, the price of the tannin per pound averaging 
: for the tannin of gambier, and 3.80d 
especially of value for the tan 


3d., as against 6d 
for sumach tannin. It is 
nage of light leathers 
ihe use of these solid extracts, viz., the insoluble mat- 
ter (difficultly soluble tannins), has been done away 
with by the patent Lepetit, Dolifuss, and 
(Eng. Pats 1898; 


L897 16 


One of the sources of loss in 


process ot 
1896 and 2603 of 
1899, 285) bv 


Gannser 8582 of 


his journal, which the wood 
is treated with bisulphites of soda. The 


than those pre- 


extracts keep 
the leather soft, and act more quickly 
Gannser (this 
sodium bi 


leather, 


usual way Parker and 
have shown that the 


pared in the 
ournal, 1901, 1085) 
extract is not absorbed by the 


may call at 


ulphite in the 
and that acid is formed I 
tention, however, to the fact that extracts prepared in 
this way cannot be used to tan pickled skins, owing to 
decomposing the salts which hold the diffi 
solution In connection with 


no sulphuric 


the acid 
ultly soluble 
the vegetable tanning process | would suggest a great 
have 


fannins in 


problem for our organic chemists, of whom we 


ome distinguished here to-night—a 


only of 


representatives 


problem not importance to tanners, but of 
reat interest to botanists in the study of the physiol 
f plants—I production of 


annin on analogous lines to the synthetic 


Ox£V mean the synthetic 


production of 


ndigo. This thing is not a manufacturer's business; 
t is purely a question for the organic chemist. So far 
hack as 1867, gallotannic acid was synthesized by 


Lowe, by the action of silver nitrate on barium gallate 
Industries 


eems to me possible 


Leathe Laboratory Book Procter, p 


60), and it considering the great 


advance which has been made in organic chemistry 
ince that date, to produce commercially a pure gallo 
tannic acid Procter has shown, and | have fully con- 
firmed his conclusions, that leather can be made by 
means of gallotannic acid, and if this can be produced 
ynthetically | foresee many important uses for lea- 


ther tanned with it 


Valuable contributions in this department are the 


Society of Arts Committee's Leather for 
Bookbinding, and Di 


Jour. Sow Ari 0. 


report on 


Gordon Parker's paper on the 


2558], 25, 32), in 
arly 
Parker's paper on 


ime subject 
vhich the causes of decay in bookbindings are « 


pecified and remedies pointed out 


he “Application of Kjeldahl’s Method of Estimating 
Nitrogen in the Tanyard as a Means of Controlling 

Tanning and Finishing of Sole Leather is also 
of value as pointing out to the tanner a way in which 


e may gain an exact knowledge of the composition 
f his leather in every stage of the process 

Chrome Tanning and its Chemistry In chrome 
inning there has been a great advance in the quantity 
| eather produced indeed it has almost dis 
laced the older sorts of leather for the uppers of fine 
noes | do not know of any great discoveries, but a 
notable contribution to the working of the process i 


Procite) description of a cheap one-bath chrome liquor 
Leather Trades’ Review, January 12, 1897; this jour 


al, 1897 2) 


V 


Bichromate of potash is reduced |} 


means of lucose and the calculated quantity of acid 


ifficient to form the required basic salt Skins are 


iquor as with the one-bath chrome 


Dollfuss, and Gann 


anned with this 


quor of Martin Dennis Lepetit 


r have recently patented a process for tanning and 
oloring skins in the same bath and at one operation 
In the hemistry of chrome tanning much research 


has been done, one of the chief points elucidated being 
he state in which the chromium exists in the skin 


In the case of the two-bath 


process If was supposed 
chromium existed as the oxide, on or in com 
fiber of the skin. Krutwig and 
1900, 58) found that normal 
chromium was absorbed by skin 
in an unchanged condition The salt used in practice 

more basic, and Procter and Griffith have ascertain- 
relation of chromium to both in the 
eather and in the residual liquors in the one-bath pro 
using a tanning liquor 
odium carbonate 


hat the 


hination with the 


journal 


sulphate, Cr.(SO,) 


Dalimier (this 


ed the acids 


ess (this journal, 1900, 225) 


made by adding 25 e.c. of normal 





( 1 germ. of Na.co.) to 100 ex of 10 per cent 
chrome alum solution. The chrome in this liquor is 
represented by the formula Cr.(SO,) In the leather 


produced the relation or ratio of chromium and acid 
corresponded to the formula Cr.(SO,) that in the 
showing that the chrom- 
ium fixed in the leather is more basic than that in the 
original liquor. This result is not in agreement with 
Krutwig’s (Collegium, 1902, 20—161), who found not 
only the normal salt, but also a basic salt, Cr,O,2Cr, 
(SO,) Aq. unchanged Fahrion 
(Coll., 78, 278) considers that both Procter’s and Krut- 
wig’s conclusions are correct, but that their different 
results are due to the different ways in which they pre 


residual liquor to Cr.(S0O,) 


were absorbed 


pared the skin for tanning 


Stiasny (Der Gerber, 1901, 235; 1902, 121) has 
hown that in the two-bath process, although hydro 
chlorie acid is used both in chroming and reducing, a 


formed on the fiber of the 


the thiosulphate used 


chrome sulphate is 
kin. The SO, is furnished by 


the Cl is washed out in the form 


} ; 
Sif 


for reduction, while 
of sodium chloride He further showed that chromium 
ilphates possess more powerful tanning properties than 
the chlorides 
Witinsch (this 
one-bath tanning 
chromium hydroxide is dissolved in chrome alum so 
ition in such proportions that one-fourth of the whole 


patented a 
precipitated 


journal, 1902, 1544) has 


process in which a 


sulphuric acid is combined with sodium or potassium 
oxide, and the rest with excess of oxide of chromium 
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, 


Amend (this journal, 1903, 37) in America has pat 
ented the use of nitrates of chromium in combination 
alkaline tanning, but | have not 
heard that the process is in use 

Titanium and Formalin Tanning.—-Lamb and Spence 
(Eng. Pat. 11,092, June 30, 1902) have recently pat- 
ented the use of titanium salts for tanning 
(this 


with nitrites for 


these being 


used in the same way as chrome salts journal, 


1902, 1286) If | were to enumerate all the patent 
Which have been taken out for chrome tanning | 
should only weary you to little purpose 

By the advance of chemical industry two other 
bodies, one of laboratory interest only, have been 


rendered available for the tanner. | refer to formalde 
hyde and formic Formaldehyde is sold commer 
cially in the form of a 40 per cent solution under the 
formalin.” It has the render 
ing gelatin insoluble, and several processes have been 


acid 


name of property of 


patented for its use in tanning-—Burekhardt, Tullis, 
Combret, and notably, Payne and Pullman (this jour 


nal, 1899, 381; 1900, 915; 1899, 504) The last ol 
these is being worked by Messrs. Pullman, of Godal 
ming, on a large scale in the production of buff 
leather. The skins or hides are treated in a drum 


odium carbonate 
treating the 
The lea 


chamoi 


formalin and 
subsequently 


with a mixture of 
the alkali i 
skins in a solution of ammonium 
ther produced 


removed by 
sulphate 
resembles 


almost exactly 


leather both in appearance and constitution. Procter 


Cantor Lectures, 28) considers the tanning action of 


fish oils which are used in the dressing of chamoi 
leather to be due to the direct tanning action of alde 
hydes which are produced by the oxidation of the oil 
Formic acid has given the leather dyer a strong and 
cheap organic acid, which can be used in place of sul 
phurie acid, and which has no injurious action on the 
leather. Lamb, at Herold’s Institute, has 
number of careful experiments on the use of this acid 
the results of which are published in the Journal of 
Dyers and 
prove of use to 


made 


the Society of Colorists, 
and should 


vears ago there 


September, 190% 
manufacturers Eight 
were people who predicted that aniline 
dyes would entirely displace the old wood colors rhi 

however, has not been the case. On the contrary, the 
wood colors have been given a new lease of life by the 
their extracts in a 
hand 


introduction, on the one hand, of 
handy and concentrated form, and, on the other 
titanium salts as mordants for 
Lamb in Englandgand Dreher in 
Germany journal, 1902, 1286; 1903 have 


done some valuable work on this subject, and 1 am able 


by the application of 
these wood extracts 
(this 06) 
to show you a number of colors dyed with the help of 
titanium in the dyeing laboratory of Herold'’s Institute 
by Mr. M. C. Lamb 

| have already 
Dollfuss, and 

tanned in one bath 


patented 
Gannser, by which 
dyed and This is 
by adding to a chrome liquor, dyestuffs which do not 
lake, indigo 
2 B, naphthol vellow S. The 
same way as in the one-bath 


referred to the process of 


Lepetit skins are 
accomplished 
precipitate—such as lozwood substitute 
naphthol 
tanning proceeds in the 


chrome process 


black, orange 


Machinery-Degreasing and Theory of Tanning.—The 


construction of machinery for leather work has made 


enormous strides during the past eight years, and al 


though this has nothing to do with chemistry, I cannot 
et the occasion pass without mentioning a few point 


Although the shaving machine invented by Rood in 


\merica 
driven out hand-shaving, and in 


was in use at the time, it has since almost 
some cases does wor 

The Vaunehan 
which alse 


hand 
principle of 


which it was impossible to do by 
striking-out machine, the 
applied to unhairing, has been modified and improved 
by Turner (again in America) He has increased the 
number of tables to five, and the machine will unhai: 
from 3,000 to 4,000 skins per day with one operator 
The striking-out machine, with two operators, will put 
out 3,000 skins per day 

The degreasing of leather has attained very great 
importance 
leather by means of benzoline was introduced into this 


I878 by Sir John 


The process of extracting the grease from 


country from the United States in 
Turney, the head of the firm to which I belong I 
in dipping the skins in a filled 
benzoline and leaving them until the grease had dis 
solved out by diffusion; 
far saturated with grease as to be of no further use it 
into a still, and the spirit distilled off and 
The process was expensive on account of 


consisted vessel with 


when the solvent became so 
was run 
used again. 
the loss of solvent from the skins, which were simpl; 
dried in the open air. Mr. F. N. Turney, a brother of 
Sir John's, after numerous experiments 
constructing a plant by which the whole of the solvent 
both 
There are now 
Nottingham, 


succeeded in 
was completely recovered from the greasy resi 
due and from the skins 
at work in London, Paris, 
New York, and elsewhere 

I have no time left for any 
theory of tanning, but it presents problems of great in 
terest to the chemist and physicist. Kérner (Jahrest 
Deutsch 1899, 1900, 1903) 
three important papers in which the tanning process 


large plants 
Stourbridge, 


consideration of the 


Gerbersch.., has contribute 


discussed in the light of modern theories of physica 


chemistry Kérner comes practically to the same con 


clusions as Knapp did forty-five years ago in his class 





ical research on the nature of tanning, viz., that leather 
is animal skin in 
any way from sticking together on drying. In other 


words, tanning is a physical and not a chemical pro 


which the fibers are prevented in 


Korner’s conclusions are adversely criticised by 
Fahrion (Zeits. f 1903, 28—29) in an- 
other most valuable and instructive paper, in which he 
endeavors to show that tanning is a chemical process, 


cess 


angew. Chem., 








28880 
ur i salt in which the hide can function 
) wid I consider these papers of 
‘ ul o the science of tanning, as bringing 
I ind apparent conflicting views of 
hie o ind, as it were rystallizing the scattered 
rf t he how oo, the interest that 
! xeitis I he minds of purely scientific 

we ‘ 

\ ese hit ul ive only one result—the ad 
val ment of the ndustry to which | am proud to 


RACING \UTOMOBILES IN THE 1904 GORDON 


BENNETT CUP RACE I 
al Correspondent of the ScrentTIFIC 
LMERICA 

| « remembered that the cars which took part 
I e GO ol Bennett we vere as follows The 
ul ymposed of the three makes, Mors 
Geo Richar mad Pureat-Méry Germany and 
" epresented by three Mercedes cars 
I ; il wel vere built by the Pipe Company 
1 h ere of the Napier and Wolseley 
" epresented by three cars of the 
ia " it niended to describe the different 
‘ n detail ind to give ome of the 
! | [ mst tion eferring especially to 
} eature hich have ontributed to their 
| i le il i motor has a capacity of 


front of the 


ha , vehind 1¢ idiator rhe 


motor 1s 
mounted on an alu 
! I nih ‘ ‘ yviinder ire cast in pairs 
I er i et orm nie rec* with the cylin 
‘ ! me of motor he cylinder head or cap 
vhich is bolted to the 


mait ! I rant ise, Which holds the cylinders 


ipper part contains two 
oO} I or inspe ns he inside of the case The 
wlted to the upper, is provided 
‘ I 1 arm m each side, which serve to 
he ide bars of the chassis 
These a ul el trons ind the motor is thus 
i in place Che rant ase contains the 
inl i um ind overnor ill well protected 


evolutions per minute when 


inder bore is 155 milli 


net neh und l¢ troke 170 (6.8 inches) 
wing ul he inlet valves of the motor 


exhaust valves are operated 


nechan i wcordings o usua ractice. One feature 


o be notice ‘ he design of the inlet valve. In 
u ) " nal ara ilve he makers now use a 
ibout one inch in diameter 
nches in 
This 


vaive tor 


ire moun i upon a circular plate 
valve chamber 
ul emt " een preferred to a single 
held against 
ne whicl fixed in a strap upon the 
valve is formed 
Both 
emoved om the cylinder by taking 


hown in the 


) ! ! ibout ncehes in diameter 
l¢ op as 


noticed at the ide 
o ( notor ol i ew l¢ cn It Keeps the pro 
xplosive mixture always 
he ! rT natter what may be he speed of the 
of the carbureter 


principle At 


noto ‘ " im show 1 section 


t mu it loal-ieed and atlomizel 
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The gas 
then passes to the motor through the pipe, L. The 
which 


bottom, and thus a good mixture is secured 


upply of gas is regulated by the sliding tube /, 
acts as a throttle. It is operated from the outside by 
the lever, /. The throttle is controlled by the govern.” 
of the motor and serves to regulate the supply of zas 
according to the speed of the latter 

One of the 
Turecat-Mery car is the 


interesting points to be noted in the 
method of operating the 
ignition of the cylinders. The variation of the ignition 


moment with reference to the piston stroke is carried 





MAKE-AND-BREAK IGNITER GP TURCAT 
MERY CAR 


out by a small handle which is mounted on the top of 


the steering wheel The steering rod is hollow and 
down through it from the handle to 


handle (which 


a small rod passe 
the side of the motor By turning the 


moves around a notched sector on the top of the wheel) 


the driver can vary the ignition and ati the same 
time throttle the carbureter This arrangement will 


be observed at the side of the motor, where B is the 
trans- 
throttle 
action of 
lever FE on 


ower end of the steering rod By a suitable 


mission, (, the rod D) is made to operate the 
valve of the carbureter independently of the 
the governor. (The latter operates on the 
the right.) The same movement acts upon the ignition 


by means of the horizontal rod, L, 


which passes be- 
tween the cylinders to the opposite side of the 

The method of gnition is 
and part of the details may be 


front 


moto 
shown in the diagram 
also observed on the 
view of the motor, at P In the present case 


the usual method of igniting by spark plug is not em 


ployed, but the spark is produced in the interior of the 
cylinder by a mechanical break device This will be 
noticed at A B in the diagram, where A is an in- 


ulated metal piece inside the chamber, and B is an 


arm which is operated from the outside The break 
occurs between A and B by the movement of the arm 
B, which is operated by a cam and push rod The 
arm, B, is mounted on a horizontal movable stem 


which projects outside of the cylinder. On this stem is 
which holds B against A by the 


pring on the 


fixed a trip lever, ( 


spring, D There is a second opposite 


side of the lever to provide for accidents. The trip, 
( Is Opel ited by the rod, G, which passes ip trom 
below On the end of the rod is a roller, H. which 
presses against the semicircular cam This cam is 


driven from the crank-shaft \t \ is a main shaft 
which passes along all four cylinders. This rod 


nected with the roller, H, by means of a lever arm. In 


s con 
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bureter It will be noticed that the 
spark break is mounted in a compact form on a sin 
plate which can be removed from the side of 

cylinder by taking off three bolts. This plate conta 
the binding post for the wire carrying the curre: 
The mechanism which controls the ignition shifti 
made as simple as possible, and all pa 
might be subject to wear or to deteriorat 


has been 
which 
from jar or vibration shocks have been suppressed 
the speed of the spark 
speed, the advance or 
matic to a great extent 
the present car 

The radiator is mounted in front of the motor and 
formed of a which carry radiatir 
fins This form has preferred to the 
comb type after trying the latter, as it was found 
give better results in practice, besides being of a mo 
Should 


break varies with the mot 
retard of the ignition is aui 


Magneto ignition is used 


series of tubes 


been hone 


solid construction and not so liable to accident 
the radiator fail to work, the water will still circula 
on the thermo-siphon principle, as the water rese 
voir has been mounted at a higher level. The wate: 
tank will be noticed at / behind the motor. TI 
water pump is driven from the motor by chain and 
sprockets 

The gasoline tank is mounted in the rear of th 
car. It contains about 35 gallons. To insure a good 
supply of gasoline to the motor, the reservoir worl 
under air pressure, and for this purpose the driver 
has a small air pump at hand Beside the air pum; 
pump for assuring the lubrication of 
working parts 


is a small oil 
the different 

The chassis is built of pressed steel combined wita 
wood, and is very light and solid. The new cars hav: 
a draw bar which serves to stiffen the side beams otf 
The wheel base is 9 feet, 1 inch; and the 


the chassis 
tread is 4 feet, 5 inches \ newly-designed system ot 
which the 
friction is secured The front 


ball bearings is used for the wheels, by 
minimum amount ol 
wheels are 35.2 inches in diameter, and the rear wheel 
slightly larger. The brakes, which act upon the rear 
wheels, are of the internal shoe type. A second brake 
which is similar in 
differential It also works inside a cylinder, and the 
two brake shoes are operated by a rod which is con 
pedal 

The Italian cars are built by the Fabbrica Italiana 
di Automobili, of Turin. The engravings show a com 
plete car and also the motor and principal working 
parts in detail. The motor is rated at 75 horse-power 
It is of the four-cylinder with the cylinders 
mounted in pairs The water jackets are formed ol 
metal plates which are fastened against the outside ot 
the cylinder, and the whole thus presents a hexagonal 
valves are operated mechanic 
ally, contrary to the preceding type. For this purpose 
the valve disposition is different. and all the inlet 
valves are placed on one side of the motor, with the 
four exhaust valves on the opposite side. Both sets 
of valves are operated from a long cam shaft which 
passes through the crank case and is driven from the 
main shaft of the motor by gearing. The position of 
the latter will be noticed in the detail view, and also 
the magneto for the ignition, which is here placed 
quite near the front and is driven also by gears. 


somewhat design, acts on the 


nected to a second 


type, 


appearance. The inlet 


The Italian cars also use the system of ignition by 
make-and-break igniter inside the valve chamber. 
This device is similar on its general lines to that 


which has just been described, but in the present case 
the rods the break mechanism 
directly into the crank case, where they are operated 
by a set of cams upon the same shaft which works the 


which operate pass 


device for ) 








FRONT VIEW OF TURCAT-MERY MOTOR AS MOUNTED ON THE 


RACING CAR. 


hamber, A, into which the gaso- 
ervoir by the inlet tube, 
reguiated by the needle 
xy the screw, D, at the 
" he irburetetr The asoline passes from the 
1tomizing nozzle, 
place n the 
from 
tubular chamber, 
nozzle The 


takes 
sirpose enters 
eTOW thie pening H nto the 
whicl nial he end of the atomizer 


air enter hi hamber by two orifices at the top and 








through greater or 
roller, H, is displaced relative to the 
cam, and the ignition occurs at a different point with 
reference to the piston stroke 

Each of the four 
a device. The four 


this way, by turning the rod, \ 
less angle, the 


such 
rollers are shifted simultaneously 
by means of the rod, L mentioned, which 
passes to the front of the motor between the cylin- 
ders and driver's handle. 
In this way a simple movement of the handle serves 
to shift the ignition point and also acts upon the car- 


igniters of the motor has 
previously 


s controlled by the 


SIDE VIEW OF TURCAT-MERY EIGHTY 








HORSE-POWER 
MOTOR. 


valves. A special disposition is used to give the igni- 
tion timing, and the latter is always proportional tc 
the motor speed. The details of this device will be 
given in a laier description. In this motor the con 
tacts for the spark are made of pure nickel, as thi 
is found superior, owing to the fact that it does no 
oxidize or otherwise deteriorate under the action 0 
the spark 

The radiator, which is mounted on the front of the 
car, is of the honeycomb type. The water tank is 
placed in the rear of the chassis. A centrifugal pump, 
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di m the motor, secures a good water circula- 
aa vecial pedal, which is placed between the 
fr itch pedal and the pedal for the differential 
bra sed to operate the accelerator of the mo- 


te atter acts upon the governor and increases 
sion of gas from the carbureter to the 

\ handle mounted upon the steering rod 
vork the accelerator when the motor runs at 
| The gasoline tank is placed in the rear 
assis It contains about 25 gallons Like 
the r, it works under pressure, so as to secure a 
‘ ery of the liquid. The exhaust gases of th» 
ne aken off through a large pipe which leads 


to ng box in the rear of the chassis 
ght of this car, when empty, is 2,190 pounds 
rl s are spaced 9 feet, 4 inches apart; and the 
feet, 2 inches The front and rear wheels 
ha ame diameter, or 36.4 inches. The speed- 
chi box is of the usual sliding gear pattern, and 
I wv four speeds As in the former case, the 
ect driving from the motor to the rear when 
peed has been abandoned. Chains and sprock- 
P sed to drive the rear axie. The chassis is 
1 ressed steel A hand lever is used to throw 
‘ es upon the rear wheel. The brake upon the 
lift al is worked by a pedal 
ngraving shows one of the cars mounted by 
4 ro Cagno, who is one of the chauffeurs of the 
imiiy 
(To be continued.) 


PEAT AS A FUEL.* 
\merica have but a superficial 
kno se of the cnaracter and properties of peat, be- 


neral public ir 


you hat they have gathered from hearsay, or the 
iy of Old Country people in regard to the burn 


i ried turf, or sods cut from the surface of bogs 
nd arshes Peat, or turf, is formed by the slow 
e osition or carbonization under water of a variety 
ol mulated vegetable materials There are two 
pen one formed from aquatic grasses, the other 

10osses 
The eat formed from grasses (or sedges) is dark 
ra n color on the surface and black below and is 
nearly destitute of fibers. It flourishes in limestone dis 
is it needs lime for its nutriment, and grows 


so rapidly that mosses cannot live in the same vicin- 


y hen dry it is hard and firm like clay 

The sphagnum moss is reddish-brown in color, 
fibrous in structure and is generally found in regions 
where the rocks are granite or silicious and where the 
surface waters are free from lime, and while the moss 
rv sphagnum flourishes in pure water it grows upward 


ind continually dies away beneath, thus in the course 
ft ages forming beds sometimes 100 feet deep, the aver- 
age bog, however, being from 5 to 50 feet deep, and is 
found in abundance in almost every portion of the 
United States, Alaska, Canada, and the South American 


The deposits of Great Britain and Ireland occupy an 
irea of 6,000,000 acres, and much more extensive beds 
are found in Germany, Russia, Norway, Sweden, Fin- 


and, France, and other countries of Europe and Asia. 


\ll European countries have for numberless years 


used peat in a crude form as fuel for domestic pur- 
poses In Ireland and Germany its use is well nigh 
universal. The usual mode of preparation is to cut it 
out of the bog with an iron instrument called a “slane.” 


These bricks are dried in the open air, and are then 
ready for use. Peat fuel in this form is too bulky to 
be a commercial success, hence the many and varied 
experiments to eliminate the moisture and reduce the 
crude peat mechanically to a product which would 
assure its use commercially in competition with coal 
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are thrown off during the transition in the shape of 
natural (or marsh) gas. 

The tar, paraffin, light and heavy oils, and other vol 
atiles are eliminated by the load of strata over it which 
escape and form the natural gas belts and petroleum 
wells of this country Peat as it goes below the sur- 
face naturally takes on the iron which changes its color 
from brown to black; the sulphur has a vulcanizing 
effect on the material, hence the hardness of the anthra- 
cite over the lignite and bituminous coal; thus peat is 
embryo coal (or coal is deteriorated peat) which by 
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the latest improved patent process is converted almost 
immediately into coal, retaining all the original heat 
bearing properties, and none of the detrimental fea- 
tures of the coal, such as sulphur, phosphorus, and 
other foreign materials which produce gases so injur- 
ious to boiler surfaces Peat does not contain any 
slate or foreign substance to form clinker and resi- 
duum in the firebox, as is usually found after burning 
either bituminous or anthracite coal 

Peat being a smokeless steam producer, is superior 
to all other known fuels, as by its use you get almost 
perfect combustion. Peat briquettes give a long, bright 
flame, and intense heat from the moment of ignition, 
leaving no soot, clinker, or cinder, and very little ash, 
the combustion being even and complete 

Peat being a gaseous (not a radiant) fuel, requires 
only half the amount of air (oxygen) to produce per- 
fect combustion; it leaves no clinker to obstruct the 
flow of the air, and the briquette, being cylindrical in 
form, permits free passage of air between the pieces; 
consequently, the grate bars are always clean and the 
volatile gases are released and come into perfect com- 
bustion by the admission of a sufficient amount of oxy- 
gen, without lowering the temperature of the fire. 

Coal cannot be mined and marketed as cheaply as 
peat, as peat is on the top of the ground and often in 
close proximity to our large cities, making long hauls 
unnecessary by providing a market at the factory site, 
and enabling the manufacturer to supply the public 
direct in suecessful competition with coal. 

The economic effects obtained by the use of peat may 
be grouped as follows 

1 Production of direct results by combustion, warm- 
ing, cooking, ete. 

2. Production of indirect results through steam. 

3. Production of indirect results through conver- 
sion into 





PREVIOUS METHODS AND FAILURES. 
For centuries peat has been burned as an article of 
fuel; in Europe the primitive method of preparing the 
fuel for use was by cutting it out in square bricks and 
drying it in the sun, but this fuel was bulky, friable, 
dusty, crumbled in handling, and required too much 
room for storage to make it a commercial success, with 
other fuels in abundance. 
The next step looking to the utility of this natural 
material as fuel was a process whereby the peat was 
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is the first stage in the formation of coal. Be- 

. ig with peat we pass to lignite (or brown coal), 
Uhh © bituminous coal, and finally anthracite coal. 
issing from the vegetable to the mineral state a 
ercentage of heat-bearing properties of the peat 


cts from a paper by J. Campbell Morrison, C, E., read before the 
I ulton Association of the National Association of Engineers, 








ground to a plastic mass, or formed in brick shapes, 
dried in the open air, or in a kiln, till it became hard; 
but the product was a fissured block, the volatiles being 
liberated in the drying, and the block continuing to 
crack to such an extent as to unfit it for transportation. 

Many patents have been taken out in this country 
and Europe for machinery to properly consolidate peat 
while wet, but they have all been comparative failures, 
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as no permanency can be given to blocks that have to 
be dried after formation; the necessary solidity cannot 
be imparted or maintained to prevent reabsorption ol 
moisture 

Many systems of machinery have been patented for 
the production of a peat briquette by what known 
to the art as the “dry process,” which is the forming 
of the block after the material has been deprived ol 
water (which is usually fifty to seventy-five per cent); 
there are but three that I consider worthy of your con 
sideration, after making an exhaustive study of every 
system in use in this country and Europe; they are as 
follows: 

l A carbonized block of peat rhe peat was par 
tially dried and heated, then brought to the point ol 
carbonization between hot rolls and pressed in a hot 
mold into a dense block. In heating the material, the 
tar and lighter volatiles were liberated and thrown off, 
thus reducing the efficiency of the fuel one-third, but 
producing a block extremely dense, which could be 
transported without injury 

Suitable machinery for carrj£3¢g out this proce Was 
never built or perfected, owing to the death of the in 
ventor 

2. Some ten years later patents were taken out fol 
the production of a cold pressed peat briquette in re 
verse to the previous method (or carbonized block) 


by simply subjecting the peat to heavy compression in 
a cold mold, relying only upon the glaze imparted to 
the briquette in the mold for its waterproof que litic 
By compressing the material cold and raw, the full 
caloric efficiency of the peat briquette was maintained 
(no volatiles being thrown off by heat), but the result 
was a briquette loose in texture, which disintegrated 
with moisture or in the fire, also necessiiating the dry 
ing of the crude material to the atmospheric degree, 
which operation was expensive The briquette aiso 
there 


required an extreme degree of compression, 
was no bond used. 

While this style of peat briquettes is an eflicient 
steam producer and a smokeless fuel, it has to be trans 
ported in box cars and kept in dry places to keep it 
from reabsorbing moisture and disintegrating. 

3. The third system of patented machinery is for 
the production of what is known to the art as a ear 
ed” peat briquette. 

The “seared” block embodies every feature of value 
found in either or both of the above-named systenis 
is more economical in production than either, or any 
other form of pressed peat known to me While it 


contains far more combustible matter than the first 
named, or carbonized block, it is free from the serious 
objections of the plain, dry pressed block, which pos 
sesses no waterproof quality whatever, and is friable 
to such an extent as to unfit it for favorable consider 
ation in any market. 

The “seared” block burns completely, gives an in 
tense heat from the moment of ignition, is absolutely 
free from sulphur, has no clinker, soot, smoke, or ash 
ignites easily, is easy to regulate, and with no danger 
of asphyxiation, it being recommended by the highest 
medical authorities as a fuel for its hygienic advan 
tages. 

Professor Carpenter gives the caloric value ol 
best grades of Scranton (Pa.) anthracite as 13,805 B 
T. U. against 13,330 in peat briquettes (according to 
the German chemical testing station of Berlin), while 
Prof. C. L. Norton, chief of the Experiment Station of 
and Institute of Technology, 








the State of Massachusetts 
Boston, says that, with the proper preparation and me- 
chanical pressure, peat will average 12,000 to 14,000 
heat units to the pound and equal anthracite coal as a 
heat producer; and while analyses show a much higher 
ratio of fixed carbon in coal] than in peat, there is one 
important element that must be taken into considera- 
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tion in actual boiler practice, viz., the volatiles in the 
peat briquettes; for while the fixed carbon in peat only 
runs 27 per cent to 35 per cent, the volatiles run from 
56.20 per cent to 65.09 per cent, resulting in a high 
degree of temperature being maintained in the fire by 
the volatiles coming into combustion, and consequently 
the perfect combustion of the hydrocarbons. Many 
authorities quote peat as a low grade fuel on account 
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tir the 


ever, attaining the formula U Sb 


attacked by 





tarch and clay well together addins he cold water 


i little at a me until al Ss used When the oda 
olution gets cold, add it to the other mixture, and stir 
oa mooth paste 
Chi ised by applying to the paint and allowin 
o remain for a few minute vyhen paste and paint 
na ” removed with a craper or old br ! he 
vood hould hen be vVashed with clean water ind 
! hat «coe not emove he soapy fee or ast in 
‘ vashin t iter anc ne il houl rT] ver 
SCIENCE NOTES 
To inoculate sterile ground and make it bring forth 
rit n abundance one of the itest achievement 
\merican science Some of man most dread di 
ine mall pox liphtheria ylague rable have een 
inquished by noctilation, and now noculation 0 
re ol hat i” een worn out and make I ertile 
ind productive again The germ hat bring fertilit 
" na dsbby he Department f Agric ture na 
i mackage ke a ea ike Che ike mitair 
! on f dried erm Chie irme ‘ ecelve 
‘ ike irop t nto a marre | in ter ie 
1 il ed and soon rn the ler toan 
! see It over eu illaita " ther t 
ou in hat are hen oaked in tl nilky " 
iration are ndowed with marvelou ength ind 
vhich or instance he arme! tl mstant to 
ul tained tllaila mais i ew hehe fh vhen 
anted with ese inoculated ed | produce altaltta 
evera eet high and so h that the armetr on no 
ognize hi rop Gilbert H. Grosvenor ! he Na 
onal Geographic Viawazine 
In order tha he ondon Board of Trade may now 
\ ibsolute ac rac vhat a ird i new imper 
irda indard has een ID ourse ft manutacture or 
il ast, an t oO ompleted ye The new 
il omposed ot oOo mo Litlalle neta natinun 
nd iridium n the percentage o 0 and 10° respe 
‘ l ern repared in order to mat he rue 
enxzth of the mperia tandara ard at the empera 
, ot 6 le Fah ind has now iad it radua 
on ind microscople ine marked hereon wv Dr J 
Rene Benoit he director of the International Bureat 
1? Weight ind Measures, Pat The bar was fir 
ipplied by Messr Johnson, Matthey & Co ? Lon 
ion, in IS97, and subsequently forwarded to the Societ 
or he Construction of Instrumen of Precision at 
jeneva Société Génévoise) to be finally vijusted 
janed, and polished The bar was then transmitted 
rom Geneva to Paris, where it raduation and pre 
iminary verification was carried out It was delivered 
it the Standards Department in March last, having 
een brought at the nstance of he British govern 


nent and by the intervention of the French author 


ies rom he Bureau International des Poids 
Veesures in it Ox Unopened until it lelivery at th 
Standards Department In a report ssue recently 
vy the Board of Trade it is ated that the final ver 
fication of th new primary indard measure—whicl 
ilready six years old, and has seen much travelin 
now proceeding by comparison with the imperia 


indard yvard deposited with the Board of Trade, and 
vith Parliamentary copie ot tha andard deposited 
" he Roval Min ind with the Roval Society 

A. Colani finds that the double chloride of uranium 
ind sodium, NaCl UCI s better suited for manipula 
on than uranou hloride C] ince t is a stable 
ind = but lightly hygroscopic alt By heating thi 
louble salt between 500 and 00 deg. ¢ na irrent 
) ilphureted hydrogen he ulphide US eadily 

ained in large delicate square tables Since S is 

1dily decomposed by water at a red heat ire must 
rT aken that the ilphureted hydrogen le verfectly 
iry rhe ame ulphide s obtained on fusing to 
ether odium uranium chloride and an alkaline mono 


ulphice Uranium selenide, USe, result n extremely 
lender rystal vhen selenureted hydrogen is subst 

ited for hydrogen sulphide if the compound has 
een prepared at too low a temperature t is pyro 
yhoric rhe telluride, UTe s obtained by passing the 
apor ol ellurium na urrent of hydrogen ove 
odlum-uranium hloride heated to 1,000 deg. C It 


orms large, very brilliant scales Better results are 
sodium tel 


with a 


obtained by fusing the louble alt with 


iride when black quadratic tables of UTe 


rilliant metallic luster are obtained. Uranium nitride 
N which has 
ormed by heating sodium 


After dissolving out the sodium chloride 


been previously obtained Ss easily 
iranium chloride in gaseous 


tmmonia 


powder of metallic 
readily 


ie nitride remains as a crystalline 
phosphide U.P loes not 


NaCIUCL in PH but by 


aspect Uranium 


orm on heating fusing the 


louble salt with aluminium phosphide in a current of 
hydrogen and treating the [fused mas with water 
lilute HCl, or ether t is obtained slightly contami 
nated with alumina, as a blac rystalline powdet 
ranium arsenide, U,As n well-formed square tablets 


esult rom the action of H.As on NaCIUCl by fusion 
with sodium arsenide forms as a crystalline powder 
The antimonicde U.Sb has not been obtained By 
ising the double salt in excess with antimony and 
1luminium, a white alloy s obtained, which when 


ised in a Leclere’s furnace in a current of hydregen 


arts with a portion of ts antimony without, how 


These compounds 


of uranium with the metalloids burn with difficulty in 


the air, but they give brilliant sparks when thrown 


! They are 


Rend., 137, 382 


nio the flame of a Bunsen burner violently 


strong nitric acid,—Comp 


Juty 28, 1904, 


ELECTRICAL NOTES. 


Recently Sir Oliver Lodge save at the Institute 
Architects, to the members of the Lightning Resea 
interested in the sul 


Committee and some others 





i practical demonstration of the action of 


nore especially as regarded iightning conductors 


electrically harged cloud was represented by a 
hee of metal mounted on non-conducting standar 
harged from a battery at pleasure, and placed 


~Osition sloping downward trom front to back 0 


he model lightning conductors could have their po 


brought nearer to or further from the under surt 


of the “cloud” by shifting their positions on the ta 
Some of Sir Oliver conclusions were much at v; 
ince with what are popularly accepted He placed 
operation uccessively onductors of three differs 
ubstance copper ron, and wet string The cop; 
a l most intense and rapid conductor, produ 
harp crac it the flash; the iron took it with k 
noise he wet tring with hardly any, yet it w 
fficient in protecting the two other conductors \ 
rir of ourse mpossible n practice (the thun 
hower performs some of its function, however, in 
leving pressure), but Sir Oliver maintained that irs 
Vas quite as efficient a conductor as copper and mo 
hat the intensity of action of copper was more like 
han iron to set up sideflash, which, in protected bui 
! has beet he origin of most lightning accider 


Illustrated and described his classifi 


on of lightning nto two kinds, which he cal 
\-flash ind ““B-flash The former was the norm 
ischarge of lightnin from an overcharged clo 
lires o earth he B-flash occurred when a lar: 
our ischarged into maller one, generally thoug 
ot necessarily ow t which was over-charged su 
lenly and discharged to earth with great violence. S 
Oliver Lodge proceeded to show, by several illustr: 
ior vhy the B-flash might he expected to be mo 
den and intense than he \-flash, and proportio 
itely more difficult to protect against, though he wou 
ot say that all lightning injuries had resulted fro 
13-flashe The practical outcome of the demonstratior 
vas that a building should have as many points o 
protection as possible, and that (if we accept Si 
Oliver teaching) the copper lightning conductor 
lismissed with costs.—The Builder ‘ 


Considering the probabilities of future developme 


ft elect ransmission t s reasonable to expe 


hat the utilization of water powers will continue unt 


ractically all of any considerable magnitude are p 


o worl The ability to employ higher potential 
neans ability oO span greater distances, and thi 
markets will be found for water powers which hithert: 


have been deemed too remote 


from industrial market 


or profitable itilization Improved reliability an 


radualls essening cost of apparatus will co-operat 


niluentially toward this resuit is well also the de 


rease In rate of interest upon capital which has beer 
o marked in recent vears It is to be expected also 
hat power plants using steam or gas engines to drive 
lyvnamos and distribute power electrically over larg: 


LIstrict ill constructed. Recently in Great Britai: 


i number of corporations have been chartered wit! 








his object in ew Some of these plants are now 
nder construction, and the commercial results of the 

operation will ot reat interest So far as I ar 
iware, nothing of this kind on a large scale has bee 

utempted up to the present time n America; b 

there are undoubtedly distri where such enterprise 
hould be profitable The opportunity for profit rest 
hiefly upon three facts (1) that power can be pro 
luced more economically by a very large steam plant 
han by a small one; (2) that the aggregate power 
which 1 central tation plant upplying a certait 


listrict, is called upon to given time 


sum of the maximum out 
required to do the 


levelop at any 
ery much less than the 
puts of the 


mall 
work: and (3) that an electric 


plants Same 


motor occupies mucl 


ess space and requires less atiention than a stean 


plant \ 
power for general purposes to a district having 


50,000-horse-power steam plant, supplying 


miles, will burn about 
kilowatt-hour delivered throughor 


t radius ot filty pounds oO 


oal per average 


he district, while the average consumption of coal by 


central plan 


not less than 10 pounds pet 


he steam plants which such a power 


would displace is usually 
‘ilowatt-hour As regards ratio of the maximum out 
sum of the maximun 
definite general 


put of the central station to tl 





displaced small plants, 
ation is impossible, because everything will depend 


outputs of the 
ipon the kind of work done by the small plants | 
hink it safe, however, to say that this ratio will rarely 
than 2 to 3, and in some instances 
it is as low as 


higher 
which have come under my observation 
1 to 3 In other words, a 50,000-horse-power 

rarely, if ever, fail to do the worl 


f ever, be 


central 


tation plant will 
of small plants aggregating 75,000 horse-power, and i! 
ll be capable of doing the work 0 
Trans 


ome instances wW1 





mall plants aggregating 150,000 horse-power. 
vower from coal fields to large cities work 


must 


mission of 
out much less favorably, since in this case it 
ompete with the alternative plan of transporting the 
oal to the city or to a point near it and there gene 
ating electric power in a steam plant equally econom 
cal and equally deriving the benefit which 
rom the fact that a single large plant can displace a 
number of small plants whose aggregate outpu' 
the plan 


larger by 


results 


arge 
considerably exceeds its own In this case 
ocated at a distance from the city must be 
in amount equivalent to the maximum losses in trans 


mission.—L. B. Stillwell in Cassier’s Magazine 
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SUGGESTIONS FROM UNITED STATES 
CONSULS. 
rtunities for American Trade in Austria.*—|I 
doubt that a good market could be created in 
or any improvements in the somewhat anti- 
ice furniture and office systems and devices 
vy in use. This is particularly so for this part 
ria (Bohemia), which offers an almost virgin 
or modern American office furniture, systems, 
es, a market which could be made most profit- 
he pioneer exporters, but which 
is activity and a wise campaign of education 
idvantage of our labor-saving office devices. 
investigations | must say that, how- 
iquated the office furniture and systems in 
vast and solid popularity, all business 
attached to them, 
inexpensive cam 
American office 


ff 


necessitates 


personal 


vy enjoy 
ofessional men being greatly 
erious though comparatively 
necessary to replace them by 
rican manufacturers have in the past relied too 
pon advertising in the United States. American 


ipers, trade papers, magazines, etc., are not cir- 
in Austria, and manufacturers should take it 

anted that their office devices are unknown in 
intry, as well as in other parts of Europe. 

ican manufacturers have also relied too much 


European agents for the introduction of their 
agents not only lack knowledge 
American office devices, but are 
he agents of concerns—American and 
t Their efforts are thus crippled by both lack 
ledge concerning the special qualities of Ameri 
division of efforts to 
the numerous firms they represent 
ou desire to enter into foreign markets on a 
cale, | would advise you to personally introduce 
office devices An Al American 
speaking the language of the 
introducing only a special line, could do 
any general agent, who would 
commission or a substantial 
a fraction of his time—supple- 
introduction 


il 
indise These 
ng the fortes of 


other 


evices and the necessary 


pecial line of 
or drummer, 
and 
he business of 
e either a large 


ind devote only 


d by an iota of his energy—to the 

ir goods 

uch is your intention—entering foreign markets 
irge scale—I would also advise you to advertise 
sively Advertising is inexpensive in Austria, 
ally in Bohemia, and though the newspapers 


i small circulation compared to our large Ameri 
have a large value, as 
read with a certain 


ailies, the advertisements 
ire generally looked for and 
relish 

vou desire to introduce your merchandise directly 


s, selling it directly and by correspondence to 
vholesalers and retailers—it is absolutely neces- 
hat your correspondence, pamphlets, and cir- 


be in the language and currency of the country. 
is unwise for an American firm to try to do busi- 
n Austria English letters, pamphlets, and 
lars, with prices in dollars and cents, as for an 
ian firm to attempt the introduction of 
he United States with German circulars, pamph- 
and letters, giving its prices in kronen and hellers 


ipplies also to weights and measures 


with 


its wares 


inclosing a list of the few furni 
office devices in 
this with the fol 


dealers and stationers selling 
also beg to supplement 
pointers 

your correspondence, pamphlets, circulars, 
language of the country to which you desire 
Your prices should also be in the currency 
country. 

f sold direct to the 


Have 
1 the 


consumer your. specialty 

advertised in the local newspapers, maga- 
and trade papers. If sold to the wholesalers and 
ers, at least advertise in the trade papers. 

Quote net i. e., have your quotations in- 
freight, transportation, and insurance charges, 
n the currency of the foreign country. Quota- 

f. are the most practical for the retailers and 

For the wholesalers both c. i. f. and f. o. b. 


ld be 


prices 


miners 
be used 
with the buyer yields the most 
If possible, send an experienced 
representative to introduce your specialty. 
nust, however, be conversant with the language of 
ountry and, if possible, with some other languages 
French, spoken in nearly 
mportant stores and wholesale houses. 
Call upon United States consular officers for de- 
information re the markets you desire to invade. 
ed States consular officers should be in a position 
address of wholesalers and retailers, 
particular condition of the local market, costs of 
I would also advise you, as 
little room and could be 
merchandise at the 
where they could 
Price lists, pamph- 
filed at United 


itions could 
Personal contact 


factory results. 


which is 


ive you the 


terms of sale, etc. 
special device takes but 
samples of your 
States consulates, 
possible buyers. 
should also be 


to place 
ipal United 
nspected by 
atalogues, etc., 
s consulates 
following list contains the names and addresses 
principal office-furniture dealers and 
stationers in Prague, Bohemia, Austria- 


ome of the 


ngary: 
Iffice 


Co., 17 
Joseph 


Furniture Dealers.—Glokowski & 
Mait C. Steiner, 7 Heinichsgasse; 


ka, 24 Rosengasse. 


Vholesale Stationers.—Ignaz Tushs, 971 Melantrich- 





\. Hause, 211 Annahof; T. B. Batovec, 852 





ix report was prepared in reply to an inquiry made by a furniture 


stacturer of lowa, 


Graben; 
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16 Graben; Belsky & Jeschek, 
LObl, 234 Wachholdagasse 
Prague, Austria 


Franz Balatka, 
2 Wenzelsplatz; Slavik & 
Urbain J. Ledoux, Consul at 


Development of American Trade in Mexico,--If 
American manufacturers are desirous of obtaining 
trade in Mexico they should send salesmen capable ot 
speaking the Spanish language and willing to devote 
themselves to a study of the methods employed by 
native merchants 

Mexican Mercantile Methods.—As a rule, houses here 
deal with commission New York or other 
cities in the United States, to which they consign their 
shipments of hides, deerskins, vanilla, honey, wax, 
cedar, mahogany, chile, allspice, sarsaparilla, 
Against these they draw for 50 or 75 
value of their bills of lading, according to the nature 
of the merchandise or the arrangements which may 
have into between the shipper and com 
mission Buyers in good standing and credit 
place their wholly through the commission 
houses to which they ship their products, usually ob 
taining sixty to ninety days’ credit; rarely six months 
In the past this has been one of the serious obstacles 
such American manufac 
turers and firms as objected to the long credits usually 
granted by ro a certain extent the 
trade in certain lines of 
olized by European 
willingness to give long credits 

American manufacturers will 
sions or sell similar articles at low enough to 
meet European competition. Recently, American firms, 
finding they could open up branches in this Republic, 


houses in 


etc. 


per cent of the 


been entered 
house. 


orders 


to business encountered by 


European houses 


goods here has been 


simply 


monop 


houses because of their 


have to make conces- 


prices 


have engaged in different lines of trade and have 
thereby avoided high duties and other expenses. This 
has enabled them to effectually checkmate European 
competition. One among the various reasons why 


obtain a better footing in this coun 
indifferent about conforming to 
packing. They frequently object 
packages and boxes of the 
If they did it 


Americans do not 
that they 
the native 
to putting up 


try is are 
ideas of 


goods in 


sizes, weight, and thickness required 
would enable the merchant here to pay the minimum 
duty, which, according to the Mexican tariff and 


nature of the article, is assessed by weight, including 
the inner packages in which they are in 
closed It is therefore evident that boxes and all 
packages should be made as light as may be consistent 
with the safe carriage of the articles. 

Manufacturers should be willing to comply with any 
reasonable buyers may make in regard 
packing and other details of goods ordered, as in this 
manner they can avoid payment of duty 
charges, and failing to gratify this requirement they 
simply jeopardize their own interests and permit 
European manufacturers to step in and monopolize 
Mexican trade. 

Agricultural 
dealers in agricultural implements 
own interests best if they conform to the re- 
quirements of farmers in this country. It may be im 
individual taste o1 
mind that it is a 
their 


and outer 


request to the 


excessive 


and 
their 


Manufacturers of 
would 


Implements. 
serve 


would 


possible for them to cater to each 
desire; still, it be borne in 
argument for offer 
plan 


must 


poor them to wares on the 


“take-or-leave” 


Mexicans are, as a rule, extremely sensitive, and, 
while usually desirous of adopting modern ideas and 


implements, they are, like all the rest of mankind, 
loath to admit their ignorance, although glad to learn 
if a little patience and regard for their feelings are 
displayed by those who business with 
them. There is an immense field modern agri 
cultural appliances in Mexico, if introduced 
by competent and painstaking persons who speak the 
language, and who are willing to patiently and per- 
sistently try to overcome prejudices which have existed 
for centuries. Such persons will in time be more 
than amply repaid for their trouble by securing an 
immense demand for their products.—A. J. 
Consul at Tuxpam, Mexico 


desire to do 
for all 
properly 


Lespinasse, 


Bread Prices and the War in the Has!.—The Dutch 
newspaper Handelsblad of the 24th of February, 1904, 
contains the following, which may be of interest to 
American farmers and grain dealers: 

“Of much importance is the fact that there is every 
chance that the war between Russia and Japan and 
the strained relations of the world in general will 
cause bread prices to rise in this country. This is a 
natural result of rising grain and flour prices. For the 
first few days after the war commenced the cereal 
trade was but little affected, but lately, with the vague 
rumors of strained relations between France and Eng- 
rain prices to rise is noticed every- 





land, a tendency of 
where. America has for some time shown a firm mar- 
ket. On January 4 last, ‘May delivery’ was quoted at 
89%, cents; on February 1 the price had already risen 
and yesterday (February 23) the price 
Wheat, which has been sold at 206 florins 
($82.40) per last (85.2 bushels), could six months ago 
not be disposed of for 186 florins ($74.40), and the 
Baltic wheat quoted yesterday at 210 florins ($84) 
could on January 25 last not find purchasers for 205 
florins ($82). Flour prices are rising accordingly. All 
this is not the result of a shortness of the supply on 
hand in Russia, but owing to the fact that the supply 
now in Russian ports is all that can be had, as the 
Russian government has seized all freight cars and 
new supplies can therefore not be readily transported 
La Plata, where the last crop was abun- 
largely depended upon for supplies. 


to 92% cents; 
was $1.0314 


to the ports. 
dant, has to be 


If conditions remain as they are, a rise in bread prices - 


may be expected. 


2BSS3 


enhanced, as Russi. 
can get The 
oats, but the 


“Quotations for oats are also 
purchases for its armies whatever it 
Netherlands raises an enormous crop ol 
thick, heavy grain of our fat lands is more suitable for 
carriage atid saddle horses; much of the oats is alway 
The thinner-grained oats for feeding work 
must be imported in large quantities 


exported, 
ing horses, etc., 


and these imports are strongly decreasing at prosent 
S. Listoe, Consul-General at Rotterdam, Netherland 
Importations of Wool at Marseilles—The iiporta 


tions of wool into this market increased during the 
year 1903 by 5,000 bales over the importations 
of the preceding year. Prices have ranged higher, the 
varying from 20 to 30 per cent over the 
according to classification, the increase being al 


about 





rise yeal 
1902, 
tributed by local dealers to the decreased clips at all 
the original markets of the world. They estimate this 
shortage at 25 per cent of the average and consider the 
increase in prices fully justified and likely toe continue, 


if not to advance, during the present year Local 
protests multiply against the American custom house 
distinction between Bagdad and Mosul wools, which 
frequently have the same intrinsic qualities The 


prices at present quoted upon the various wools being 
exported to the United States fluctuate above and 
below the maximum figure, which enables entry of 


these wools at the lowest rate of duty. The following 


figures give the importations of wool entered for con 


sumption or received in transit at this port 
Importations 
1902. 1K, 


Country. 


Entered, In transit, Entered, In transit 





Bales. bules, ales, Bales, 

Bagdad, Mosul, and (ar 
BeBe. ecco 10,685 262 Is 
Algeria.... », 724 Low we 
Morocco corer i) 5205 i 
Australia.... 52.050) 15,718 
Miscellaneous. ... 21 17,389 Pe ') bbane 
Potal.... .cccccocces ae DT 7,176 DUM be 
Bules, 
Total for the year 190 TD Pe ha 
otal for the year 1905, . 40 


Robert P. Skinner, Consul-General at Marseilles, 
France. 

German vs. American Tool-Machinery. 
chinery prices have not recovered from the pressure of 
offers, so that have been run, not 
profit, but in instances at a 
have been 
gone up 
hand, 
owing to the 


Tool-ma 


factories 
many 
somewhat 
because large 
American 
that, as is 


surplus 
only without 
although they 
Prices have not 
are still on 
is keenly felt, 


loss, 
busier of late 
stocks of ma 


chines and competition 


fact claimed 


the United States is placing its surplus output of tool 
machines upon foreign markets 

The Russian-Japanese war does not appear to have 
affected the manufacture of tool machinery, except 


that it has brought some orders for war purposes from 
Japan. 
While the matter of 


being discussed among tool-machine manufacturers for 


forming a combination is still 


a better unity of action, no definite steps have been 
taken. 

The trade balance for tool machinery decreased 
nearly 1,100 tons in 1903, of which 600 tons were due 
to a decreased export and the other 500 to the in 
creased import of American tool machines 


1904 the import increased 


that is, to a considerably 


For the first 
from 576 tons to 
greater extent than the exports, which 
5,555 This is about six 
amount of the while year the 
were nine times as much as the imports 

The imports from the United States have more than 
doubled during the first three months of 1904, being 
578 tons, against 269 tons in 1903: appearances 
toward a still higher increase. This 
chief reason for the continued agitation of 
tool-machine factories for higher 
Joseph J. Langer, Consul at Solingen, Germany. 

Winding of Spiral Springs.—The 
(not too tightly) between two small wooden blocks in 
a vise, leaving one end projecting. A pin is provided 
with a hole to receive the wire, the other end of the 
pin being fixed in a crank-brace. The end of the wire 
is now inserted into the hole in the pin and turned 
with the crank After a few revolutions the 
slightly pressed into the wood and will take the proper 
direction by itself. Very regular spiral springs can be 
made in this way, according to an article in the Tech 
niker, and there is no danger of having the hand 
wounded by a splinter or sustaining an injury to the 
finger on account of the wire breaking, an 
which often occurs when the wire is coiled in a 
—Der Metallarbeiter. 


quarter ol 

1,070 tons; 
increased from 
times thie 
exports 


tons to 6,279 tons. 


imports, last 


tend 
seems to be the 
German 
rates of duty 


wire is stretched 


coil is 


accident 
lathe 
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The disaster which occurred e Par ‘under- 
ro ‘ i 1 yea i oved a costly 
matt ) he Metropo ur or in essee of the 
ne ompensatior ost ‘ on $ 000 and loss 
iff ul ‘ ) $160,001 The total in- 
me of the railwa r ea is $ 0.000, and of 
er ti ( ¢ on granted by the 
a mun i f i ha ) e handed over 
o the relief i I of $1,140,000 
rher after t A ex pense which 
weve } z TPR yr vo per 
I ) ‘ i ‘ ) a dividend 
of a x pe een one of great 
oment to t Pa Compat e matter of capital 
expel t ( or the ! \ ow ation the con 
ve ym of the ‘ f « tr i vorking the trams 
on ple nit il i ea leal of new rolling 
ock is now in ce¢ é ! The lighting and 
i ol i T entirely parate 
reul Oo that future he oppage of a train 
through failure o ower ! t WwW not mean 
ha here w ivailabl 1 matter which 
t wil ‘ emer! ‘ is one of the chief causes ol 
he pani it Pa rta I oO ir omy leted 
represent ribo ‘ ty-two m out of the twenty 
ix mile \ I t tute the first section The new 
enerating statio whiect now almost ready, has a 
plant of about L0O00 horse-powel Boston rranscript 
Making machinery foundations elastic 50 as [to nl 
rn or eve! ! ‘ration ol lild 
I 1! I met ! et pecial 
eteren i ee! i ol a particu 
ir new I regnated fo ition fe which is 
med to ha el t i i 1 It has 
been pokel i ! ‘ fl nsertion be 
eath ra i machit ‘ il i being 
made in she i I rn « inch to 
ne he it i ‘ mineral fat 
‘ i 0 t 0 e-] ’ m ty iny l said to 
e in exter r ‘ i hammers 
pumps stean ‘ ne ind m other machinery 
nder bridge rae railway tie ra hair and car 
bande and betweet ) I ind joist n buildings 
and on shipboa o irate machine from steel 
lecks and bulkhea rl eet ire made in different 
ize Ip » HO er h by 30 inche n width 
he mat have i I ised in anti 
Vibration expe I ur reason to 
expect 1 Tt Tt I t ment oO the SO 
called ic if 1fior no ! t t may not be 
in s to obser tha n il ul tt ipparent 
esirabil f ‘ i mply of ome 
hin vror I vel é HT itior Smal 
earthquake fron e operatio i im hammer! 
ind tremblir o ist-running machinery 
otten ire pre ha é machinery has not been 
pre rly | Ko i htly proportioned 
and rightly iid wo mate illy restrict the market 
or pe rT ) i I tratior ind onfine their 
ise to the ! rlayir i ha ridge girders, 
and such other more ! e thir is have al- 
ready been 1 ! I above remarks With 
these their s¢ a eet o have a fitness en 
ely lackin ! ‘ vit machinery is concerned.— 








4 large proportion of the steel work required for 
t grea br ‘ pose e throw! wcros the 
Zambesi at \ toria i is now arrived The erec 

on of the bridge nder the erintendence of Mr 
Imbault he representative 7) he Cleveland Iron 
Worl The excava I re now being made for the 
foundati« ‘ é ( ym either ban nd 
he centra \! i me SU fee [rom he 
northern bar ! i I otf this central 
ppo il vo spans, the 
irge oné irly 4 I rt heigl 
will be trer I ( 1 ‘ topes of the 
bridge to he ‘ \ \ i! va has been 
thrown act e rive means of which materials 
ind met i nspol ! ind a iter on loco 
Morty N ‘ , i I ol ul put to 

! yt ya » I ised in continuing 
he » | ! HI Tr} ne ul is the 
ridge elt I ! ud I December, and 
perhay even f¢ mie ! ite! Between Bula- 
wavo and Vic i Fa i e GQwaar which is 
no ir f ! ; vayo 1 t passe there are 
nly two importa l Zambesi is 
reached These are a bridge over the Latetsi, and an 
8 } Deka. abo mile from ich Other, 
i i ha t \ War and the Falls 
Fac! hese t ) fe n lengtt The 
n ‘ iff ween Bulawayo and 
e Fa i i ) l Extensive is 
eit ma ) , 1 Wa ind the experience 
requir ! ! ) ! ha mfirmed the good 
mpre on I was forme at fir Wankies coal 

now ed ex vely mm Rhodesian railways, and 
the experier } Cape rnment railways also 
hows that it 0 ‘ htly iperior to the 
best Welsh coa n resp of t heating capacity. 
The price of Wat il at the pit’s mouth is 15s. 
per ton, and the railway rate of 14d. per ton per mile 
makes its cost at Bulawayo 32s. per ton. The Rhodesian 
gold mines are beginnit to use Wankies coal, and 
the Bulawayo Water Works and Electric Lighting Com- 
pany have also discards wood in its favor The out- 
mut of Wankik oal has now reached a total of 10,000 
ons per month, and a large increas anticipated in 
the produ n E1 neering 
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